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Material Sent for Data Extraction 
Reg # _---'1--'Y=? -,=,-"3 Lj-'----'E~\)"_'p_-__C:.;)"_ 

Descri pti 0 n: ____ e.--l~~; ,..,J.=~,---,,"w;..,.e-l"?Y"-"'='-'-;-\-____ _ 

~ Material(s) Sent to Data Extraction Contractors: 

D New Stamped Label Dated ___ _ 

D Notification Dated ____ _ 

D New CSF(s) Dated ____ _ 

Other: f.Vf s~ \e<,kl 

!Sf Decis ion #; ___ "-1.........,.\ cJ,"-'O'-'-'J.-'I ______ _ 

D Other ActionjComments: ________ _ 

Attach this coversheet to the top of the material or jacket. It 
must be well organized and clipped together, NOT STAPLED. 
Then give the material with this coversheet to staff in the 
Information Services Center (Room S-4900). 

Revi ewe r: ___ ·-1-,--,-,f~~-=L""a o,,-,-I=..'" _________ _ 

Phone: lo~3DS (oLJ\5 Division: _-,-,-4,,-D ___ _ 

Date: ~~-------__ ~~1~1\~\1---------------
Created February 3, 2011 
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UNITED -)ATES ENVIRONMENTAL PROTECTIOH )ENCY 

I 

Eliot Harrison i APR - 5 2011 f 
Agent for Intralytix, Inc. I ' 

! ,Y 

L,· ......... H_~ ____ '-._ ,,,.\._~j 122 C Street, N.W., Suite 740 
Washington, D.C. 20001 

Subject: ECp·IOO 
EPA Experimental Use Pennit No. 74234·EUP·2 
Application date: May 30, 2009 
Effective Dates: AprilS, 2011 through April I, 2013 
Quantity authorized for application: 120,000 pounds of formulated product 
(0.392 pounds active ingredient) 

Dear Mr. Harrison, 

On the basis of the information furnished by the applicant, an Experimental Use Permit 
(EUP) under Section 5 of the Federal Insecticide, Fungicide, and Rodenticide Act, as amended 
(86 Stat. 983), is hereby issued for the new active ingredient Escherichia coli 0 157:H7 Specific 
Bacteriophages which is a bacterial virus specific against Escherichia coli 0157:H7 to 
investigate the efficacy of the product on food and non·food contact surfaces via a field study. 
This product is only to be used as an adjuvant with and prior to the application of EPA registered 
food contact sanitizers. 

Prior to shipment andlor use of this material, you must consult with the State [Pesticide 
Regulatory Officials of the States in which your experimental program will be conducted and 
obtain a state permit or license if such is required. Issuance of this federal permit does not negate 
the need for permission from the individual Btates. Failure to do so may result in revocation or 
modification of this experimental use permit. 

COKCURR!HaS 

. ...... ~ .......... ................. ... -......... ~ ... .. .-.............. . 'Y.eOL .. ~JQ; ..... ............... _ ............ , .. .. 
::NeAME • .... ~~rt, ..... . ~ ............... ................ . ................ ................. ................. ., .............. - ................ . 

................ 

EPA Form 132Q..1A (1190) OFFICIAL- FILE tOP ... 
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UNITEr )ATES EN.VIRONMENTAL. PROTECTIOl- )ENCY 

Shipment and/or use under this permit are subject to the provisions of 40 CFR § 172. 
Based upon the experimental program, this product may be shipped for use under this permit to 
Nebraska, Washington, Texas, Kansas, Iowa and Illinois to beef processing plants operated by 
Tyson Fresh Meats, Inc. 

You must comply with 40 CFR §172.8(b)(2), which states: "A final report shall be 
submitted within 180 days after the expiration of the permit, unless a request for extension of 
time is approved, and shall include: (i) all data gathered during the testing program (field notes 
need not be submitted but must be maintained, and submitted upon request), and (ii) a 
description of the disposition of any pesticide containers and any unused pesticide (including 
amounts disposed of and the method and site of disposition)." 

All bacteriophage host strains used for production must be confirmed shigatoxin free in a 
manner similar to the analyses used for E. coli Ec211IECOR-56/ATCC 35375 (MRIDs 4815201 
and 48152102). 

The labeling submitted in connection with the application for an experimental use permit 
(EUP) is acceptable, subject to the following conditions. Revise your labeling as follows: 

1. "EPA Experimental Use Permit No. 74234-EUP~2" must appear on the label. 
2. Add the following statement to the directions for use: "Gross filth or heavy soil 

should be removed before application of this product." Please note that in addition, 
if you do not add a pre-cleaning step prior to product application, when developing 
your efficacy data you will n~ed to incorporate a soil load. 

3. Revise the directions for use to include mandatory language as per PR Notice 2000-
5 as follows: "ECP-IOO isfor use on food and non~food ... " 

4. Provide clarity to the directions for use as follows: " ... Apply ECP-IOO at least 5 
minutes prior to using an EPA registered sanitizer. Thenfollow the directions for 
use on the EPA registered sanitizer ," 

5. Revise the Container Disposal language (both sections) such t~at the language is 
appropriate for a public health pesticide product. Revise the 5 gallon and less 
statement to include: " ... Shake for 10 seconds. Store rinsate for disposal. Drain 
for 10 seconds ... " Revise the greater than 5 gallons statement to include: "". Turn 
the container over onto its other end and tip it back and forth several times, Store 
rinsate for disposal. Repeat this procedure, .. " 

CONCURRENCES 

SYMBOL' . 

-;. 

- ~ ................................. - ................ . ................ . ....................................................................... .. 
SURNAME, • 
D"TE ......................... ~ .......................... . •••••••••••••••• • ............... ! ••••••••••••••••• • •••• _ •••••••• - •••••••• - •••••• , 

EPA Form 1320-1A (1JW) OFFICIAL FILE COPy 
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UNITE!: '-1A, TES ENVIRONMENTAL PROTECT lOt jENCY 

A stamped copy of the label is enclosed for your records. This labeling must be used for 
all shipments of this product under the subject EUP. Submit one copy of the revised labeling for 
our records. Should you have any questions concerning this letter, please contact Tracy Lantz at 
(703) 308-6415. 

Enclosure: Stamped Label 

Sincerely, 1A 
~ H ~,UC.0-v6'Jr 

Dennis Edwards, Jf. 
Branch Chief 
Regulatory Management Branch I 
Antimicrobials Division (751 OP) 

7510P:T.Lantz:4/4!l1 :EUP letter lntralytix ECP-lOO 

COHCURR!HaS 

" 

, 

SYMBOL _! ................................. _ ................ . ................ .. ................................. ....... ~ .......... .. .-.. -......... . 
SURNAME I . 
DATE ~ •••••••••••••••••.•••••••• ,: ••••••••••••••••••••••••• ................ ................. ................. ................. .. ............. .. 

EPA Form 1320-1A (1/90) OFFICIAL FtLE COPY 
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Directions for Use 
It is a violation of federal law to use this 
product in a manner inconsistent with its 
labeling. 

ECP-IOO can is for use on food and non­
food-contact surfaces in food-processing 
plants. Prior to application, add I part of 
ECP-I 00 into a clean container. Then add 
9 parts of non-chlorinated water. Ifwater 
is taken from a chlorinated source, allow 
the water to sit at room temperature for 24 
hours prior to addition to ECP-IOO. After 
dilution, the use-solution or working titer 
ofECP-l 00 is approximately 109 PFU/ml. 
Apply the ECP-I 00 use-solution by either 
spraying onto surfaces to be treated, or by 
direct application with a spreading device 
such as a mop dedicated solely to ECP~ 
100 application. 

Only use ECP-IOO as an adjunct to EPA 
registered food-contact surface 
sanitizers. Apply ECP-IOO at least 5 
minutes prior to using an EPA registered 
sanitizer following the use-instructions 
fur the EPA registered sanitizer. 

Precautionary Statements 
Hazards to Humans: Avoid contact wilh 
eyes, skin or clothing. Wash thoroughly 
with soap and water after handling. 

R .... ~ed ~101120 II 

FOR EXPERIMENTAL-USE ONLY 
ECP-IOO 

For the control of E. coli 0157:H7 on Food and Non-Food 

Contact Smfaces in Food Processing Plants 

NOT FOR SALE TO ANY PERSON OTHER THAN A 
PARTICIPANT OR COOPERATOR OF THE EPA-APPROVED 

EXPERIMENTAL USE PROGRAM 

Active Ingredient 
E. coli 0157:H7 Specific Lytic Bacteriophages * ... 0.00027% 

Inert Ingredients ................................................ 99.99973% 

Total. ..................................... 100.0% 

• Nominal titer ofECP-IOO is 1010 PFUlrnl 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 

EPA Experimental Use~74234 EBP~--·-, 
EPA Establishment NUlhber: ACCEPTED \ 

Net Contents: for shipment and use of produ,~t 
tor expi'Jdm(lI1tal p(/rposeS und~" 

" 1 _.L 
th~?~Qvi5ions of tne .-e",,,.,,,, 

i 

75t~;~r:·;i"kj~4::Y_ !OU~.l 
BaltltpJ;tl)1iMB 21202-~--,-·--~--- I 

11ssued on~i.Jl;dJ.L- -------,J 
Expiration Date: (60 days from the date of manUfacture 

will be inserted) 

Storage and Disposal 
Do nol contaminate water, food or feed by 
storage or disposal. 
Storage: Store in original plastic container at 
4°C. 

Pesticide Disposal: Wastes resulting from the 
use of this product may be disposed of on-site or 
at an approved waste disposal facility. 
[For plastic call1oiners equal to or less than 5 gallons}. 
Container Disposal: Nonrefillable container. 
Do not reuse or refill this container. Triple rinse 
container (or equivalent) promptly after 
emptying. Triple rinse as follows: Empty the 
remaining contents into application equipment 
or a mix tank and drain for 10 seconds after the 
flow begins to drip. Fill the container lI.i full 
with water and recap. Shake for 10 seconds. 
Pour rinsate into application equipmentor amix 
tank or store rinsate for later use or disposal. 
Drain for 10 seconds after the flow begins to 
drip. Repeat this procedure two more times. 
Then offer for recycling ifavailable or puncture 
and dispose of in a sanitary landfill, or by 
incineration, or, if allowed by state and local 
authorities, by burning. If burned, stay out of 
smoke. 
[Far pla$/iC cantainers IllOre than 5 gallons}. 
Container Disposal: Nonrefillable container. 
Do not reuse or refill this container. Triple rinse 
container (or equivalent) promptly after 
emptying. Triple rinse as follows: Empty the 
remaining contents into application equipment 
or a mix tank. Fill the container I;" full with 
water. Replace and tighten closures. Tip 
container on its side and roll it back and forth, 
ensuring at least one complete revolution, for 30 
seconds. Stand the container on its end and tip it 
back and forth several times. Tum the container 
over onto its other end and tip it back and forth 
several times. Empty tlte rinsate into application 
equipment or a mix tank or store rinsate for later 
use or disposal. Repeat this procedUre two more 
times. Then offer for recycling if available or 
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Data R~qlJlf(Jm(tnls 
0: Clos~d; 416028; 74234-.EUP-2;W07~;SMALL , 
o Closed, 416027, 74234-.EUPw2;A5Z0;NEWU 

75..0ay Leiters 
(ALER7) S: 878604 711&2010; ,,,. g,."", 
s: 8611731at2712009; N&lYR~g;'stration; 
$: 8~242~ &2212009; N~!V Reyi!ltration; 
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) Form Approved OMS No. 2070·0061 ..,. JI'IITEO STATES ENVIRONMENTAL PROl ~"TlON AGENCY 

0 401 M Street, S.W. 
WASHINGTON, O,C. 20460 

Paperwork Reduction Act Notice: The public reporting burden for this collection of information is estimated to average 1.25 hours per response for 
registration activities and 0.25 hours per response for reregistration and special review activ~ies, including time for reading the instructions and completing 
the necessary forms. Send comments regarding the burden estlmate or any other aspect of this collection of information, including suggeslions for reducing 
the burden to: Director, OPPE Information Management Division (2137), U.S. Environmental Protection Agency, 401 M Street, S.w., Washington, DC 20460. 
Do not send the form to this address. 

Certification with Respect to Citation of Data 

Applicant'sJRegistrant's Name, Address and Telephone Number EPA Registration Number/ File Symbol 
Intralytix, Inc., 323 West Camden Street, Suite 675, Baltimore, MD 21201 74234-
Active Ingredient(s) and/or representative test compound(s): Date ".' , 
E. coli 0157:H7 Specific Bacteriophages • May 30, 200~ , . .. , 
General use pattern(s) (list all those claimed for this product using 40 CFR Part 158) Product Namu . 
Indoor- Food and Non-Food ECP-100 " , 0. . , 

, , 
NOTE: If your product is a 100% repackaging of another purchased EPA-registered product labeled for all the 'same uses!.: .. your label, you 
do not need to submit this form. You must submilthe Formulator's Exemption Statement (EPA Form 8570-27).: " " . 
0 I am responding to a Data Call-In Notice, a~~ have included with this form a list of companies sent offers,ofs.:ompensatio·n (the Data 

Matrix form should be used forthis purpose. >, , , .-,,-,-, 
SECTION I: METHOD OF DATA SUPPORT (Check one method only) • . , 

~~ 

o I am using the cite-all method of support, and have included with [gJ I am using the selective method of support (or Me-all option 
this form a list of companies sent oHers of compensation (the under the selective method), and have included with this fOrm a 
Data Matrix form should be used for this purpose). completed list of data requirements (the Data Matrix form must 

be used). 

SECTION II: GENERAL OFFER TO PAY 

[Required if using the cite-all method or when using the cite-all option under the selective method to satisfy one or more data requirements] 

0 I hereby offer and agree to pay compensation, 10 other persons, with regard10 the approval of this application, to the extent required by 
FIFRA. 

SECTION III: CERTIFICATION 

I certify that this application for registration, this form for reregistration, or this Data Call-In Notice is supported by all data submitted 
or cited in the application for registration, the form for reregistration, or this Data Call-In response. In addition, if cite-all option under the 
selective method is indicated in Section I, this application is supported by all data in the Agency's files that (1) concern the properties or 
eHects of this product or an identical or substantially similar product, or one or more of the ingredients in this product; and (2) is a type of 
data that would be required to be submitted under the data requirements in effect on the date of approval of this application if the 
application sought the initial registration of a product of identical or similar composition and uses. 

I certify that for each exclusive use study cited in support of this registration or reregistration, that I am the original submitter or that 
I have obtained the written permission of the original submitter to cite that study. 

I certify that for each study cited in support of this registration or reregistration that is not an exclusive use study, either: (a) I am 
the original data submitter; (b) I have obtained the written permission of the original data submltter to use this study in support of this 
application; (c) all periods of eligibility for compensation have expired for the study; (d) the study is in the public literature; or (e) I have 
notified in writing the company that submitted the study and have offered (i) to pay compensation to the extent required by sections 
3(c)(1 )(F) and/or 3(c)(2)(8) of FIFRA; and (ii) to commence negotiations to determine the amount and terms of compensation, if any, to be 
paid for the use of the study. 

I certify that in all instances where an offer of compensation is required, copies of an offers to pay compensation and evidence of 
their delivery in accordance with sections 3(c)(1 )(F) and/or 3(c)(2)(B) of FIFRA are available and will be submitted to the agency upon 
request. Should I fail to produce such evidence to the Agency upon request, I understand that the Agency may initiate action to deny, 
cancel or suspend the registration of my product in conformity with FIFRA. 

I certify that the statements I have made on this form and all attachments to it are true, accurate and complete. I 
acknowledge that any knowingly false or misfeading statements may be punishable by fine or imprisonment or both under 
applicable law. 

Signature ,((:'/'7// Date Typed or Printed Name and Titie 

5/30/09 Eliot Harrison, Agent for Intralytix, Inc. 

EPA Form 8570-34 (9-97) Electronic and Paper versions available. Submit only Paper version. 
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0 UNITED STATES ENVIRONMENTAL PROTECnON AGENCY Form Approved OM8 No. 2070-0060 

401 M Street. S.W. - WASHINGTON, D.C. 20460 
Paperwork Reduction Act Notice: The public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration aC\ivijies and 0.25 hours per response for 
reregistration and special review activities, indlXling !'Ime for reading the instructions and completing the necessary forms. Send comments regarding the burden estimate or any other aspect of this 
collection of information, including suggestions for reducing the burden to: Director, OPPE Information Management Division 12137), U,S. Environmental Protection Agency, 401 M street, S.W., 
Washington, DC 20460. Do not send the form to this address. 

DATA MATRIX 
Date 4!05f20f f EPA Reg. No.fFile Symbol 74234·EUP-E 1 Page 1 of3 
A~licant'sJRegistrant's Name & Address: Product 
Intralytix, Inc., 323 West Camden Street. Suite 675, Baltimore, MD 21201 ECP-100" 
In re<lient s : E. coli 0157:H7 S ecilic l ·c Bacterio ha es 
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note 

PRODUCT ANALYSIS 
885.1100 Product Identity 47786801 .x Intralytix, Inc. OWN 
885.1200 Manufacturing Process 47786801 X Intralytix, Inc. OWN 
885.1300 Deposition of Sample in Culture Collection and 47786801 ;;;>< Intralytix, Inc. OWN 

DisaJssion of Formation of Impurities 
885.1400 Analysis of Samples 47786802 ~ Intralytix, Inc OWN 

48152101 X Intralytix, Inc. OWN 
48152102 'f. Intralytix, Inc. OWN 

885.1500 Certification of limits 47786802 /< Intralytx, Inc. OWN 
830.6302 Color 47786802 " Intral 'x, Inc. OWN 
830.6303 Ph sical State 47786802 x Intral 'x, Inc. OWN 
830.6304 Odor 47786802 " Intral ix, Inc. OWN 
830.6313 Stabilit 47786802 x Intral iX,lnc. OWN 
830.6317 Stora e Stabili 47786802 x Intral ix, Inc. OWN 
830.6319 Miscibilty 47786802 X ---- Footnote t 
830.6320 Corros'lon Characteristics 47786802 j<.. Intralytix, Inc. OWN 

830.7000 pH 47786802 f.._ Intralytix, Inc. OWN 
830.7100 Viscosi 47786802 Intral 'x, Inc. OWN 
830.7300 Densi 47786802 )\ Intralytix, Inc. OWN 

TOXICOLOGY 
885.3050 Acute Oral ToxicityJPathogen[c[ty WaiVer Request . ---- Footnote 2 

885.3150 Acute Pulmonary Toxicity/Pathogenicity Waiver Request Footnote 2 

885.3200 Acute Injection Toxicity/Pathogenicity Waiver Request ----- - - Footnote 2 

885.3400 Hypersensitivity Incidents - . ---- ._- Footnote 3 

885.3500 Cell Culture WaiVer Request ---- Footnote 2 

870. f100 Acute Oral Toxicity Waiver Request - Footnote 2 

870.1200 Acute Dermal Toxicity Waiver Request .. -- - Footnote 2 

870.1300 Acute Inhalation Toxicity Waiver Request .. Footnote 2 

870.2400 Acute Eye Irritation Waiver Request . ----- Footnote 2 

Signature 

U/lptiL 
Name and Title: Oate 
Eliot Harrison, Agent for Intralytix, Inc. 4/05/2011 

FPA IOn"" "'-~70-.~~ Ig.!)71 FIOCIfllnic. ~nrl P r ",,,,,"ens availabl<> Soom;1 en'" Paoer vors;on, A"e""v Inlemal U$e CO"" 
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AD UNITED STATES ENVIRONMENTAL PROTECTION AGENCY Form Approved OMB No. 2070-0060 
401 M Street, S.W. " WASHINGTON, D.C. 20460 

Paperwork Reduction Act Notice: The public reporting burden forthls collection of information is estimated to avernge 0.25 hours per response for registration activilies and 0.25 hours per response for 
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden estimate or any other aspect of this 
COlle~~Oo~,of Information, including suggestions for reducing the burden to: Director, OPPE Information Management Division (2137), U,S. Environmental Protection Agency, 401 M Street, S.W., 
Washin ton, DC 20460. Do not send the form to this address. 

Date 410512011 
AFPlicanfs/Registrant's Name & Address: 

Intralytix, Inc., 323 West Camden Street, Suite 675, Baltimore, MD 21201 
ioOredienUs: E. co/i0157:H7 S ecific l ie Bacterio ha es 
Guideline Reference Number Guideline Study Name 

870.2500 Primary Derma! lni1a1ion 

NON-TARGET 
ORGANISM AND 

ENVIRONMENTAL 
EXPRESSION 

885.4050 Avian OrallDSO 

885.4200 Acute Freshwaler Fish 

885.4240 Freshwater Aquatic Invertebrates 

885.4300 Non-Target Plants 

885.4340 Non·Target Insects 

885.4380 Honey Bee Toxicity 

RESIDUE 
885.2100 Chemical Identity 

885.2200 Nature ofthe Residue in Plants 

885.2250 Nature of the Residue in Animals 

885.2300 Analyflcal Methods Plants 

885.2350 Analytical Methods -Animals 

885.2400 Storage Stability 

885.2500 Magnitude of the Residue in Plants 

885.2550 Magnitude of the Residue in Meat, Milk, Poult!)', 
Eg", 

885.2600 Magnitude of the Residue in Potable Water, Fish, 
and Irrigated Crops 

EFFICACY 
91-2 Producls for Use on Hard Surfaces 

. --_. - -_ .. --. 

Signature 
~ 

EPA FormB570-35 {a.iiifElectrooiCarldlPapeo "" .. ioM availatik;.-SubmiloiiiY Paper ."",Ion. 

DATA MATRIX 

EPA Reg. No.fFi!e Symbol 74234-EUP-E 

P""'<.ct 
ECP-100'" 

MRID Number Submitter Status 

Waiver Request -----

N/A -- -
N/A 
N/A ---
N/A -" 
N/A -----
N/A ----

N/A _.-
N/A -----
N/A ----
N/A --
N/A --
N/A ---
N/A -
N/A ----

N/A ---

47893701 X Intralytix, Inc. 

Name and Title: 
Eliot Harrison, Agent for Intralytix, Inc. 

- -

._-
----

--
---

----
- --

---
----
----
---
----
-.-

-
-----

- -

I Page2of3 

Note 
Footnote 2 

Footnote 4 

Footnote 4 

Footnote 4 
Footnote 4 
Footnote 4 

Footnote 4 

Footnote 5 
Footnote 5 
Footnote S 
Footnote 5 

Footnote S 

Footnote 5 

Footnole 5 

Footnote 5 

Footnote 5 

Date 
4/05/2011 

Agency Inlem~1 Use Copy 

" 
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0 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY Fonn Approved OMS No. 2070-0060 

401 M Street, S.W. 

" WASHINGTON, D.C. 20460 
paperwork Reduction Act Notice: The public reporting burden for this collection of infonnation is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for 
reregistration and special review activities, including time for reading the Instructions ilnd completing the necessary fonns. Send comments regarding the burden estimate or any other aspect of this 
collection ofinfonnation, including suggestions for reducing the burden 10: Director, OPPE Infonnation Management Division (2137), U.S. Environmental Protection Agency, 401 M Street, S.W., 
Washington, DC 20460. Do not send the form to this address. 

DATA MATRIX 

Date 4105/2011 EPA Reg. No.lFile Symbol 7423+EUP¥E ! page3of3 
APplicant's/Registrant's Name & Address: Product 
!ntra!ytix, !nc., 323 West Camden Street, Suite 675, Baltimore, MD 21201 ECP-100'" 
In redient s : E. coif 0157:H7 SpeCific Ly1ic 8acteriQphag?s 
Guideline Reference Number ! Guideline Study Name ! MRID Number ! Submitter ! Status I Note 

FOOTNOTES: 

1. The miscibility data requirement is not applicable since the finished product, ECP100, is not mixed with petroleum solvents. 

2. Waiver requests for these studies have previously been submitted to the Agency. 

3. Hypersensitivity incidents will be reported if they occur. 

4. AI! of the Non-Target Organism and Environmental Fate data requirements are not applicable since the experimental use is indoms. 

5. All of the Residue data requirements are not applicable since the microbial pesticide, E. coli 0157:H7 specific bacteriophages does not have the potential 
to cause adverse human health effects. 

-

Signature Name and Title: Date 
Eliot Harrison, Agent for Intraly1ix, Inc. 4/05/2011 

EPA Form 8570-35 r90971 El<!et,oi\c arl<j Pape'''''rsions a_allable. Submil <>nly Paper ve"ion. A9~ncy Inlemal USH Copy 
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0 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY Foon Approved OMB No, 2070-0060 
401 M streetr S.W. V WASHINGTON, D.C. 20460 

Paperwork Reduction Act NOUce; The public reporting burden for this collection of information is estimated m averaQ8 0.25 hours per response for registration a<;tivities and 0.25 hours per response for 
reregistration and special rtI'>'iew activities, InclLlding time for reading the instructions and completing the necessary forms. Send comments regarding Ihe burden estimate or an)' other aspect ollhis 
collection of Infonnation, including suggestions fer reducing the burden fo: Director. QPPE Information Managemenf Diyjsion (2f37), U,S. Environmental Protection Agency, -401 M Street, S.w., 
Washington DC 20460. Do not Rnd the folm to this addreSS. . 

DATA MATRIX 
Date 410512011 EPA Reg., No./File Symbol 74234-EUp-e I Page 1 of3 
AppncanfsJRegislranfs Name & Address: Prod,,, 
Intrafytix, Inc., 323 West Camden Street, SuUe 675, Baltimore, MD 21201 ECP-100' 
In reQlent s : E. COII0157:H7 S ecific L c Bacte· h os 
Guideline Reference Number Guideline study Name I MRiD Number Submitter Status Note 

PRODUCT A,NAL YSIS I 
Intralytix, Inc. OWN 
Intralytix. Inc. OWN 
Intralytb(. Inc. OWN 

Intralytix. Inc OWN 
Intralytix. Inc. OWN 
Intralytix. Inc. OWN 
Intralytx. Inc. OWN 
Intra\ ·X,lnc. OWN 
Intra ix, Inc. OWN 
n"l ·x Inc. OWN 
Intral ·x,lnc. OWN 
Intral ix, Inc. OWN 

- Footnote t 
Intralytix, Inc. OWN 
Intral .x, Inc. OWN 
Intra x Inc. OWN 
Intral . , Inc. OWN 

- - Footnote 2 

- Footnote 2 

- Footnote 2 

- Footnote 3 
Footnote 2 

- Footnote 2 
Footnote 2 
Footnote 2 
Footnote 2 

-I SlgnatLlnt 
[{AM 

! Name and TItle: .l Date Eliot Harrison, Agent for Intralytix. Inc. 4/0512011 

~u ,,,.,,,, M7n.~~ ,.,.gr, F-"";" and P VMI;"" ..... ;rabItt. StIbm~ C<1IvP .......... """'. -'lion.,. tnromol 110. Copy 
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0 UNITED STATES ENViRONMENTAl. PROTECTION AGENCY Form Approved OMB No. 2070.(1060 
401 M Street, S.W. 

" WASHINGTON, D.C. 20460 
Paperwork Reduction Act Notice: The public reporting burden forthis collection of infQrmation is estimated10 a~rage 0.25 hours per response fot registration activities and 0.25 hours per response for 
reregistratiOn a'ld $pedal review activities, "tIc/udingtimefor reading the instructions and wnpleting the neeessaryforms. Send cotlITlents regarding the burden ~!mate or any other aspect oflhis 
collection of information, ineluding suggestions for reducing the burden to: Director, OPPE Information Management Division (2137). U.S. Environmental Protection Agency. 401 M Street, S.W., 
Wuhington DC 2Q460. Do nol send the form 10 this addre$S. 

DATA MATRIX . 

"'t. 410512011 EPA Reg., NO./File Symbol 74234-eUP·E I Page2.of3 
ApplicanrsIRegistranrs Name & Address: PmeI"" 
intralytix, Inc., 323 West Camden Stree~ Suite 675, Baltimore, MD 21201 ECP·100· 
Ln~redient~:_E. coN0157:H7 S effie L 'c Bacterio ha es 
Guideline Ref1!rence Number Guideline Study Name MRIO Number Submitter Staw. Nato 

870.2500 Primary Dermal Irritation Waiver Request - - Footnote 2 

NON·TARGET 
ORGANISM AND 

ENVIRONMENTAl. 
EXPRESSION - - Footnote 4 

- - Foo!note4 

- - l-ootnote4 

- - Footnole" 

- - Footnote 4' 

- Footnote 4 

- Footnote 5 

- - Footnote 5 

- FoolllOle5 

- Footnote 5 

- - Footno!e 5 
Footnote 5 
Footnote 5 

- Footnote 5 

-- Footnotes 

Inlralytix, Inc. 

Srgnature <Z4{ 
Name and Title: Oa1e 
el101 Harrison, Agent lor Intralytix, Inc. 410512011 

EFAF...m 857O-a.sl9-Wt EI.dro"';~_Yer"",,," .... lIabIo>. srM1\;;;,IY" ......... lon. Ajonoy cru."iOfu •• -c"py 
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0 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY Form Approved OMS No. 2070-0060 
401 M Street, S.W. 

" WASHINGTON. D.C. 20460 
PaperworK Reduction Act Notice: The pubnc reporting burden forthis collection ofinf(lrmatlon is estimated to average 0.25 hours per response for registration actiVities and 0.25 hours per response for 
ruegistration arxS speQaJ ~ adivities, Inclllling tirnefcrreadingtne Instructions and completing the necessaryforms. Send comments regard"lngthe burden estimate or any olher aspect of this 
co~~~~ infOTmatlon, including suggestions for reducing the burden to: Dlrector, OPPE Information Management Division (2137), U.S. Environmental Protection Agency, 401 M street, S.W., 
Washin on. DC20460. 00 not send the form to this address. 

DATA MATRIX 
Date 4f05f2011 EPA Reg. No}FileSynbol 742.34-EUP..e 1 Page3 of3 
APprlCanfsJRegis!ranfs Name & Address: Product 
Intralytix, Inc., 323 West Camden S\ree~ Su·rte 675, Baltimore, MD 21201 ECP-100~ 
In reale s:E.cofiOt57:H7S clfic J"Y).iC Bacterio '" Guidenne Reference Number L Guideline Study Name \ MRID Number \ Submitter . \ Status \ Not. 

FOOTNOTES: 

1. The miscibility data requirement is not applicable since the finished product, ECP100. is not mixed with petroleum solvents. 

2. Waiver requests for these studies have previously been submitted to the Agency. 

3. Hypersensitivity incidents will be reported if they occur. 

4. All of the Non-Target organism and Environmental Fate data requirements are not applicable since the experimental use is indoors. 

5. All of the Residue data requirements are not appUcable since the microbJaJ pesticide, E. cofi 0157:H7 specific bacteriophages does not have the potential 
to cause adverse human health effects. 

Signature Name and TIUe: O~e 

EIiOl Harrison, Agent for Intralytix, Inc. 4105/2011 

EPA F""" 1lSl'iici"-I9-91) 1:1. Iiid P-Fer ...... lonI1IV1Ii11b!e. WiilitonlYPai-...... ion. 
Agoncylftlom.1 1.1 •• cGPY 
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Registration Query Results 

MRID 

r 
47786801 

47786802 

I~ 
~ 
47893701 

48~ 
V" 

48152101 

48152102 

Study Information For 
Experimental Use Permit - Section 5 

74234-EUP-E 

Citation 

Intralytix, Inc. (2009) Submission of Product Chemistry and Toxicity Data in 
Support of the Petition for Tolerance and Experimental Use ofE.Coli 
0157:H7 Specific Bacteriophages. Transmittal of3 Studies. 

Harrison, E. (2009) ECP-l OO-Product Identity, Manufacturing Process, 
Sample Deposition and Discussion of Fomation of Impurities. Project 
Number: ECPIlOO/PCOOl. Unpublished study prepared by Intralytix, Inc. 33 
p. 

Harrison, E. (2009) ECP-100 - Analysis of Samples, Certification of Limits 
and Physical and Chentical Characteristics. Project Number: ECPIl00IPC001. 
Unpublished study prepared by Intralytix, Inc. 13 p. 

Harrison, E. (2009) Waiver Requests for Microbial Pesticide Toxicology Data 
Requirements and Discussion of Safety Issues. Project Numbe~:p 11-
ECPIlOO/SAOOl. Unpublished study prepared by Intralytix, Inc 231 .. 

Intralytix, Inc. (2009) Submission of Efficacy Data in Support ofthe 
Experimental Use ofECP-100. Transmittal of 1 Study. 

Sulakvelidze, A. (2009) ECP-100: Efficacy Information. Project Number: 
MOO1l6. Unpublished study prepared by Intralytix, Inc. 8 p. 

Intralytix, Inc. (2010) Submission of Efficacy Data in Support of the 
Experimental Use ofECP-100. Transmittal of2 Studies. 

Carter, C. (2010) Test forthe Presence of Shiga Toxin Genes Stx-l and Stx-2 
in Ec211, or ATCC 35375. Project Number: CDC05l7l0. Unpublished study 
prepared by Intralytix, Inc. 19 p. 

Sulakvedlidze, A. (2010) Lytic Activity of Component Monophages. 
Unpublished study prepared by Intralytix, Inc. 6 p. 

Total Rows: 9 

Page 1 of 1 

Receipt 
Date 

22-Jun-
2009 

22-Jun-
2009 

22-Jun-
2009 , 
22$;n-
2009 

J oel 
27-0ct-
2009 

27-0ct-
2009 

l6-Jul-
2010 

l6-Jul-
2010 

l6-Jul-
2010 

11 nQnn 1 n 
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DiliktJ E. coli EUP BPPD review 2/4/11 
03/09/2011 03:54 PM 

Cc: Velma Noble, Dennis Edwards, Kelly Sherman ~I ~W~0 ~~~:;~. ~11_..:T~ra::CY Lantz to: Eliot Harrison 
~--.~~'.~'-'----"""-~'--~"~"--'~"-~' 

Dear Mr. Harrison, 

Attached is a revised DER for the pending Phage EUP and Temporary Tolerance Exemption applications. 
Please discard the previous version of the DER dated 1/12/2011; it has been superseded by the attached 
revised DER (dated 2/4/11). 

We revised the DER to remove any discussion of the following 5 human studies that were included within 
the data submission volume that was assigned MRIO 47786803: 

-- Alisky, J., Iczkowski, K., Rapoport, A. and Troitsky, N. (1998). Bacteriophages Show Promise 
as Antimicrobial Agents. J. Infection 36, 5-15. (MRID 47786803, pages 86-95 of231) 
-- Bruttin, A. and Brussow, H. (2005). Human Volunteers Receiving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and Chemo. 49, 2874-2878. (MRJD 
47786803, pages 177-181 of231) 
-- Lopez, V., Ochs, H.D., Thuline, H.C., Davis, S.D. and Wedgewood, R.J. (1975). Defective 
Antibody Response to Bacteriophage X174 in Down Syndrome. J. Pediatrics 86, 201-211. 
(MRJD 47786803, pages 108-112 of231) 
-- Ochs, H.D., Buckley, R.H., Kobayashi, R.H, Kohayashi, A.L., Sorensen, R.U., Douglas, S.D., 
Hamilton, B.L. and herchfe1d, M.S. (1992). Antibody Responses to Bacteriophage X174 in 
Patients with Adenosine Deaminase Deficiency. Blood 80, 1163-1171. (MRID 47786803, pages 
113-1210f231) 
-- Su1akve1idze, A., A1avidze, Z. and Morris Jr., 1.0. (2001). Bacteriophage Therapy. Antimicrob. 
Agents and Chemo. 45, 649-659 (MRJD 47786803, pages 96-106 of231) 

At this time, EPA will not be relying on these five human studies. If you would like the Agency to consider 
relying upon the articles by Alisky, Bruttin, and/or Sulakvelidze, you must comply with the requirements at 
40 CFR 26.1303 by submitting documentation of the ethical conduct of these studies. For Alisky and 
Sulakvelidze, we would need 1303 data on all of the human studies reviewed in these review articles. 

The Agency may not rely on the research discussed in Bruttin or Lopez in this action because these are 
intentional exposure human studies involving children, and reliance on such studies is prohibited by 40 
CFR 26.1703 unless the data are crucial to a decision to impose a more stringent regulatory restriction 
that would improve public health (as provided at 40 CFR 26.1706). Since this is an application for a new 
EUP and temporary tolerance exemption, not a decision that would result in a more stringent regulatory 
outcome, the conditions required for the Agency to consider using Bruttin or Lopez under 40 CFR 26.1706 
are not present. 

Please let me know if you need any additional information on this matter. 
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Tracy Lantz 
Regulatory Team 31. 
AntimIcrobials Dlvtsion 
U. S. Environmental Protection Agency 
Phone: (703)30aHS41.5 
FAX: (703) 308-8481. 

--- Fmwarded by Tracy LanlzlDC/USEPA/US on 03/09/2011 03:47 PM ---

From: 
To; 
Date: 
Subject: 

cts/cls/QP/USEPAJUS@EPA 
Tracy LanlzlDC/uSEPAJUS@EPA 
03/03/2011 06:29 PM 
E. coli EUP BPPD review 214/11 

please open the attached document. This document was digitally sent to you 

"",'. 
L4i 

using an HP Digital Sending device. [Untitled].pdf 
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Joan, 

EUP/temp tolerance write up for Steve 
Dennis Edwards to: Joan Harrigan-Farrelly 
Cc: Velma Noble, Tracy Lantz 

03124/201112:15 PM 

See if the brief description below is adequate for you to send to Steve regarding the temp. tolerance 
document. Otherwise I will add more. 

Dennis 

Intralytix, Inc. has submitted an experimental use permit application (EUP) for use of a new active 
ingredient E.coIi0157:H7 specific bacteriophage, which is a bacterial virus specific against Eco/f 
0157:H7. The product is a preparation of lytic bacteriophages highly specific for E. coIi0157:H7. When 
the bacteriophage encounters the Eco/f, they sequentially attach to the bacterial cell suliace, inject their 
DNA into the bacterium, replicate within the bacterial host, and liberate the phage progeny by lysing the 
bacterium, rendering it definitively and permanently incapable of causing subsequent food borne illness. 
Laboratory experiments under controlled conditions have been successful. The objective of the EUP is to 
evaluate the ability of this phage product to control E. co/i0157:H7 on both food and non-food contact 
surfaces in a real world situation, a field study. Trials will be conducted at facilities owned and operated 
by Tyson Fresh Meats, Inc. The product will only be used as an adjuvant with and prior to the application 
of registered food contact sanitizers. 

Since the bacteriophage product will be applied to food contact surfaces such as food processing 
machinery and counter tops, a temporary tolerance is also required. Because this is the first food 
tolerance for this active ingredient, the temporary tolerance must be approved by the Office Director. 

BPPD has evaluated the information submitted in support of the temporary tolerance. Specifically, the 
bacterial cultures used to produce the bacteriophage were screened to ensure that they do no produce 
toxins, pathogenicity factors or lysogenized phage. The company is using non-toxigenic and 
non-pathogenic bacteri free of bacteriophage for production of the pesticide which removes a lot of risk 
concerns. Thus, BPPD concerns are satisfied. OGe has reviewed the temporary tolerance write-up and 
concurred. 
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Re: Escherichia coli 0157:H7 Specific Bacteriophages; Temporary Exemption 
From the Requirement of a Tolerance ~j 
Elizabeth Thomas to: Tracy Lantz 03/t6/20 t t 04:47 PM 

Dennis Edwards, Velma Noble, James-L Graves, John-A Richards, 
Cc Melissa Chun, Angela Hofmann, Karen Angulo, Debbie-E Thomas 

History: This message has been replied to. 

Tracy: 

Regarding the comment in your e-mail below concerning who is to sign this documenLI have consulted 
with James Graves, OPP Team Leader in our office, and he in turn had a discussion with Angela 
Hofmann, Director of the Regulatory Coordination Staff (RCS). Both Angela Hofmann and James Graves 
state that this document should be signed by the Director for OPP and not your Division Director. 

Angela Hofmann states the following regarding this issue in an e-mail to James Graves dated today, 
3/16/11: 

James -

As we discussed, the OPP OD's redelegation on record related to the authority to sign a tolerance or an 
exemption from a tolerance is dated July 22, t994, Although that document redelegates the "authority to 
establish, revise or revoke tolerances" in most cases, it also contains several specific limitations, including 
one for the establishment of the FIRST tolerance or an exemption from a tolerance for a chemical, which it 
reserves to the Office Director. My records do not indicate any change to that redelegation, but if the 
program has a memo documenting a change, please get a copy of our fites. 

Melissa Chun is my point person for delegations, so please copy her on any follow-up. Thanks. 

- Angela 

Angela Hofmann 
Director of Regulatory Coordination for Chemical 

Safety and Pollution Prevention (OCSPP) 
U.S. Environmental Protection Agency (EPA) 
Mailcode: 7101 M 
1200 Pennsylvania Ave., N.W., Washington, DC 20460 
(Location: EPA East Building Room 3426 A) 
Phone number: 202-564-0258; Fax number: 202-564-0263 

Thus, based on Angela Hofmann's response above please provide any documentation your 
management has that states that your Division Director can sign your document ASAP. 

Thanks, 

Elizabeth Thomas 

Tracy Lantz 

From: 
To: 
Cc: 
Date: 
Subject: 

Thanks for your assistance on this document. Th ... 03/16/2011 03:45:43 PM 

Tracy lantz!DC/USEPAlUS 
Elizabeth Thomas/DC/USEPAlUS@EPA 
Dennis Edwards/DC/USEPAlUS@EPA, Velma Noble/DC/USEPAlUS@EPA 
03!t6l20t1 03:45 PM 
Re: Escherichia coli 0 t57:H7 Specific Bacteriophages; Temporary Exemption From the 
Requirement of a Tolerance 
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Thanks for your assistance on this document 

The correct 40 CFR reference (listed on page 8) is 40 CFR 158.2140 (c) 
I have checked with my management and they have indicated the signature block should indicate Joan 
Harrigan-Farrelly. 
This is not signed by Steve Bradbury. These types of actions have been delegated down to the division 
directors. 

Thanks again. 

c,j -1-, ''<u, C>-~ l~ C,.J , 
Tracy lantz 
Regulatory Team 31 
Antimicrobials Division 
U. S. Environmental Protection Agency 
Phone: (703)30a-6415 
FAX: (703) 30&8481 

Elizabeth Thomas Tracy: Since we keep missing each other via ph ... 

From: 
To: 
Date: 

Elizabeth Thomas/DC/USEPAIUS 
Tracy Lantz/DC/USEPAlUS@EPA 
03/16/2011 12:53 PM 

03/16/2011 12:53:48 PM 

Subject: Escherichia coli 0157:H7 SpeCific Bacteriophages; Temporary Exemption From the Requirement 
of a Tolerance 

Tracy: 

Since we keep missing each other via phone I am writing the questions/comments I have in the hope that 
you will be able to respond to this e-mail ASAP. Please understand that your document is on hold until I 
receive a response from you. 

Here are the questions: 

1. In Unit 111., on page 8, the paragraph that begins with the words "Based on the published literature .... " 
You make a reference to 40 CFR 158.690(c). This section does not exist per e-cfr (electronic code of 
federal regulations). Please let me know what the correct citation should be. 

2. In Unit VIII, on page 13, I recommend removing a portion of the text you have listed here; the text that 
begins with "The Agency ...... and ending with "food processing plants." You state this very same text 
already In Unit VI., on page 10 and 11, in the first paragraph of this document. Further, the template only 
asks you to fill out the following for Unit VIII.: 

Therefore, a temporary exemption is established for residues of [insert biochemicallmicrobial/PIP-name 
on commodity]. 

Please advise. 

Here are the comments: 

1. In the DATES: section (page 1) and in Unit I.C. (page 4; top paragraph) of the document, you removed 
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the templated language regarding the calculation of the dates to read "[Insert date of posting]." This is 
incorrect. The correct language to use is this "[insert date of publication in the Federal Register]." This is 
the language that was in the template and it's the correct language to use. I will make this change. In the 
future leave this language as is. 

2. In Unit IVA1., on page 9, you make references to "E. coli" several times. I am going to change this to 
read "Escherichia coli" to be consistent with the terminology. 

3. On page 16, regarding the signature block, the person who is supposed to sign this document is the 
Director, Office of Pesticide Programs (Steven Bradbury). When you are adding a section the director for 
OPP signs the document; not the division director. I will make the change to the title. 

Also, please do not type the name of the person who will sign the document. Our office types the name in 
when the document comes back signed to us. 

Thanks, 

Elizabeth Thomas 
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I 
ENVIRONMENTAL PROTECTION AGENCY 

40 CFR Part 180 

I [EPA-HQ-OPP-20[10]-0274; FRL-XXXX-X] 

RIN 2070-[Tolcrances are exempt, unless proposed by EPA. If proposed, use the 
proposed rule's RIN.] 

[Escherichia coli 0157:H7 Specific Bacteriophages,.}; Temporary Exemption From 
the Requirement of a Tolerance 

AGENCY: Environmental Protection Agency (EPA). 

ACTION: Final rule. 

SUMMARY: This regulation establishes a temporary exemption from the requirement 

of a tolerance for residues of lytic bacteriophages that are specific to Escherichia coli 

0157:H7, sequence negative for shiga toxins I and II, and grown on atoxigenic host 

bacteria when applied/used [on food contact surfaces in food processing plants J in 

accordance with the tenns of Experimental Use Pennit (EUP) No. [74234-EUP-2]. 

Intralytix, Inc. submitted a petition to EPA under the Federal Food, Drug, and Cosmetic 

Act (FFDCA), requesting the temporary tolerance exemption. This regulation eliminates 

the need to establish a maximum permissible level for residues of lytic bacteriophages 

that are specific to Escherichia coli 0157:H7, sequence negative for shiga toxins I and 

II, and grown on atoxigenic host bacteria. The temporary tolerance exemption expires on 

[April 1,2013]. 

DATES: This regulation is effective [Insert date of posting]. Objections and requests for 

hearings must be received on or before [Insert date 60 days after posting} and must be 
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filed in accordance with the instructions provided in 40 CFR part 178 (see also Unit I.e. 

of the SUPPLEMENTARY INFORMATION). 

ADDRESSES: EPA has established a docket for this action under docket identification 

(ID) number EPA-HQ-OPP-20[1O]-0274. All documents in the docket are listed in the 

docket index available at http://www.regulations.gov. Although listed in the index, some 

information is not publicly available, e.g., Confidential Business Information (CBI) or 

other infonnation whose disclosure is restricted by statute. Certain other material, such as 

copyrighted material, is not placed on the Internet and will be publicly available only in 

hard copy form. Publicly available docket materials are available in the electronic docket 

at http://www.regulations.gov, or, if only available in hard copy, at the OPP Regulatory 

Public Docket in Rm. S-4400, One Potomac Yard (South Bldg.), 2777 S. Crystal Dr., 

Arlington, V A. The Docket Facility is open from 8:30 a.m. to 4 p.m., Monday through 

Friday, excluding legal holidays. The Docket Facility telephone number is (703) 305-

5805. 

FOR FURTHER INFORMATION CONTACT: Tracy Lantz, Antimicrobials 

Division (7510P), Office of Pesticide Programs, Environmental Protection Agency, 1200 

Pennsylvania Ave., NW., Washington, DC 20460-0001; telephone number: [703-308-

6415]; e-mail address: Lantz.tracy@epa.gov. 

SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this Action Apply to Me? 
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You may be potentially affected by this action if you are an agricultural producer, 

food manufacturer, or pesticide manufacturer. Potentially affected entities may include, 

but are not limited to: 

• Crop production (NAICS code I I I). 

• Animal production (NAICS code 112). 

• Food manufacturing (NAICS code 311). 

• Pesticide manufacturing (NAICS code 32532). 

This listing is not intended to be exhaustive, but rather provides a guide for 

readers regarding entities likely to be affected by this action. Other types of entities not 

listed in this unit could also be affected. The North American Industrial Classification 

System (NAlCS) codes have been provided to assist you and others in determining 

whether this action might apply to certain entities. If you have any questions regarding 

the applicability of this action to a particular entity, consult the person listed under FOR 

FURTHER INFORMA nON CONTACT. 

B. How Can I Get Electronic Access to Other Related Information? 

You may access a frequently updated electronic version of 40 CPR part 180 

through the Government Printing Office's e-CFR site at http://www.gpoaccess.gov/ecjr. 

[If harmonized test guidelines are cited, insert the following; To access the harmonized 

test guidelines referenced in this document electronically, please go to 

http://www.epa.gov/ocsppandselect''TestMethods and Guidelines."] 

C. How Can I File an Objection or Hearing Request? 

Under FFDCA section 408(g), 21 U.S.C. 346a, any person may fIle an objection 

to any aspect of this regulation and may also request a hearing on those objections. You 
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must file your objection or request a hearing on this regulation in accordance with the 

instructions provided in 40 CFR part 178. To ensure proper receipt by EPA, you must 

identify docket ID number EPA-HQ-OPP-20[IOj-0274 in the subject line on the first 

page of your submission. All objections and requests for a hearing must be in writing, 

and must be received by the Hearing Clerk on or before [insert date 60 days after 

posting]. Addresses for mail and hand delivery of objections and hearing requests are 

provided in 40 CFR I 78.25(b). 

In addition to filing an objection or hearing request with the Hearing Clerk as 

described in 40 CFR part 178, please submit a copy of the filing that does not contain any 

CBI for inclusion in the public docket. Infonnation not marked confidential pursuant to 

40 CFR part 2 may be disclosed puhliclyby EPA without prior notice. Submit a copy of 

your nonNCBI objection or hearing request, identified by docket ID number EPA-HQ­

OPP-2010-{J274, by one of the following methods: 

• Federal eRulemaking Portal: http://www.regulations.gov. Follow the on-line 

instructions for submitting comments. 

• Mail: Office of Pesticide Programs (OPP) Regulatory Public Docket (7502P), 

Environmental Protection Agency, 1200 Pennsylvania Ave., NW., Washington, DC 

20460-000l. 

• Delivery: opp Regulatory Public Docket (7502P), Environmental Protection 

Agency, Rm. S-4400, One Potomac Yard (South Bldg.), 2777 S. Crystal Dr., Arlington, 

VA. Deliveries are only accepted during the Docket Facility's normal hours of operation 

(8:30 a.m. to 4 p.m., Monday through Friday, excluding legal holidays). Special 
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arrangements should be made for deliveries of boxed information. The Docket Facility 

telephone number is (703) 305-5805. 

II. Background and Statutory Findings 

In the Federal Register of [May 5, 2010] ([VoL 75, NO. 86] FR [24692]) (FRL-

8820-7), EPA issued a notice pursuant to section 408(d)(3) ofFFDCA, 21 U.S.C. 

346a( d)(3), announcing the filing of a pesticide tolerance petition (PP[9G7585]) by 

Intralytix, Inc., 701 East Pratt Street, Baltimore, MD 21202. The petition requested that 

40 CPR part 180 be amended by establishing a temporary exemption from the 

requirement of a tolerance for residues of Escherichia coli 0157:H7 Bacteriophages. This 

notice referenced a summary of the petition prepared by the petitioner [Intraiytix, Inc. ] 

which is available in the docket, http://www.regu/ations.gov: There were no comments 

received in response to the notice of filing] 

Section 408( c)(2)(A)(i) ofFFDCA allows EPA to establish an exemption from 

the requirement for a tolerance (the legal limit for a pesticide chemical residue in or on a 

food) only if EPA determines that the exemption is "safe." Section 408(c)(2)(A)(ii) of 

FFDCA defines "safe" to mean that "there is a reasonable certainty that no hann will 

result from aggregate exposure to the pesticide chemical residue, including all anticipated 

dietary exposures and all other exposures for which there is reliable infonnation." This 

includes exposure through drinking water and in residential settings, but does not include 

occupational exposure. Pursuant to section 408(c)(2)(B) ofFFDCA, in establishing or 

maintaining in effect an exemption from the requirement of a tolerance, EPA must take 

into account the factors set forth in section 408(b)(2)(C) of FFDCA, which require EPA 

to give special consideration to exposure of infants and children to the pesticide chemical 
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residue in establishing a tolerance and to "ensure that there is a reasonable certainty that 

no hann will result to infants and children from aggregate exposure to the pesticide 

chemical residue .... " Additionally, section 408(b)(2)(D) ofFFDCA requires that the 

Agency consider "available information concerning the cumulative effects of a particular 

pesticide's residues" and "other substances that have a common mechanism of toxicity." 

EPA performs a number of analyses to determine the risks from aggregate 

exposure to pesticide residues. First, EPA determines the toxicity of pesticides. Second, 

EPA examines exposure to the pesticide through food, drinking water, and through other 

exposures that occur as a result of pesticide use in residential settings. 

III. Toxicological Profile 

Consistent with section 408(b )(2)(D) of FFDCA, EPA has reviewed the available 

scientific data and other relevant infonnation in support of this action and considered its 

validity, completeness and reliability and the relationship of this information to hmnan 

risk. EPA has also considered available infonnation concerning the variability of the 

sensitivities of major identifiable subgroups of consumers, including infants and children. 

Phages are naturally occuning viruses infecting bacteria. They are found in soil 

and water and in association with plants and animals, including humans. Bacteriophages 

are obligate parasites of bacteria, which means they attach to, infect, and reproduce in 

bacteria. Phages are host-specific for bacteria, with specific bacteriophages attacking 

only one bacterial species and most frequently only one strain within a bacterial species. 

As such, phages do not attack other beneficial bacteria. In addition, there is no evidence 

for bacteriophages infecting any other life form, including hmnans, except bacteria. 

Thus, non-target organisms, such as mammals, birds, fish, plants, and other wildlife, are 
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not affected by exposure to bacteriophages. Humans and other animals commonly 

consume bacteriophages as they are abtmdantly found in water, on plant surfaces and in 

foods such as ground beef, pork sausage, chicken, oysters, cheese, fresh mushrooms, and 

lettuce. In addition, phages are common commensals of the human gut and likely play an 

important role in regulating populations of various bacteria in the gastrointestinal tract. 

As cited in public literature, phages have been used for more than 80 years as therapeutic 

agents with no ill effects and are active against bacteria that cause many infections and 

human diseases. 

Since bacteriophage do not infect humans, there is not a human health risk 

concern from the bacteriophages themselves. The potential concerns for human health 

risk from bacteriophages relate to their interaction with the bacteria they infect. If 

bacteriophage do not lyse (i.e., break open) the bacterial cell they infect, there is a 

possibility the cell will survive the infection and incorporate any DNA carried by the 

bacteriophage in its genome (i.e. lysogenize). If genes for shigatoxins I and II, often 

associated with pathogenic strains of E. coli 0157:H7, are carried by a lysogenized 

bacteriophage into an atoxigenic Escherichia coli, there is a possibility, in theory, to 

convert a commensal and harmless bacterium into a pathogen. This theoretical risk is 

handled in three ways for this tolerance exemption: (1) Only lytic bacteriophage are 

used; (2) Bacteriophage covered by this tolerance exemption are DNA sequenced to 

ensure they do not have the ability to convey shigatoxins I and II; and (3) Host bacteria 

used to grow bacteriophage also are atoxigenic in that they do not carry DNA sequences 

capable of shigatoxin production. 
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To address the infectivity and toxicity endpoints for oral, pulmonary and injection 

exposures, the petitioner provided publicly available information documenting a lack of 

mammalian toxicity or infectivity associated with bacteriophages due to the specificity of 

bacteriophages attachment and attack to a narrow range of bacterial strains. As a result, 

the public literature demonstrates that phages pose little to no risk to humans even with 

the known wide exposure in food and the environment. 

Based on the published literature and information submitted in accordance with 

the Tier I toxicology data requirements set forth in 40 CFR lS8.690(c), the Tier II and 

Tier III toxicology data requirements also set forth therein were not triggered and, 

therefore, not required in connection with this action. 

IV. Aggregate Exposures 

In examining aggregate exposure, section 408 of FFDCA directs EPA to consider 

available information concerning exposures from the pesticide residue in food and all 

other non-occupational exposures, including drinking water from ground water or surface 

water and exposure through pesticide use in gardens, lawns, or buildings (residential and 

other indoor uses). 

A. Dietary Exposure 

1. Food. [All phages, including those at issue in this action, are similar in nature 

in that they are host-specific, attacking only bacteria. Published literature submitted by 

the registrant, and other publically available literature, indicate that humans are exposed 

to phages daily, and these phages are commonly found in humans, having no known 

adverse effects. Indeed, humans and other animals routinely consume phages when they 

eat food such as raw produce and cheese. For example, it is reported that 1000 (103) to 5 
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x 105 phages can be isolated routinely per gram (g) of high quality cheese. Pathogenic 

microorganisms are often found in foods; therefore, it is not surprising that one study 

found E. coli and coliphages in 11 of 12 foods purchased at retail markets. In this study, 

10 purchases of each of the 12 foods were made. All 10 of the fresh ground beef 

purchases were contaminated with E. coli, and all 10 contained coliphages. In addition to 

ground beef, E. coli and coliphages were found in chicken, fresh pork, fresh oyster, fresh 

mushrooms, lettuce, chicken pot pie, biscuit dough, deli loaf, deli roasted turkey, and 

package roasted chicken. Another example of phages in food has been 

Propionibacteriumfreundenreichii phage found in concentrations as high as 1.4 x l06/gm 

of swiss cheese. 

The use of the bacteriophages covered by this tolerance in food processing plants on food 

contact surfaces could result in some residues of these bacteriophages on food. The 

Agency anticipates that food corning into contact with these surfaces could get residues 

of the phages on them and foods with E. coli 0157:H7 may end up with more phages on 

them as the bacteriophages covered by this tolerance exemption infect the bacteria and 

produce progeny. 2. Drinking water exposure. The Escherichia coli bacteriophages 

covered by this tolerance exemption are not intended for use in drinking water, nor are 

the approved uses likely to result in these bacteriophages reaching surface water or 

ground water that might be used as drinking water. Use sites include food processing 

facilities. 

B. Other Non-Occupational Exposure 

[Since Escherichia coli bacteriophages subject to this tolerance exemption are 

only intended to be applied to food contact surfaces in food processing plants, the 
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potential for non-occupational, non-dietary exposures (i.e., dennal and inhalation 

exposures) to these phages by the general JXlPulation, including infants and children, is 

highly unlikely. J 

V. Cumulative Effects from Substances with a Common Mechanism of Toxicity 

Section 408(b)(2)(D)(v) ofFFDCA requires that, when considering whether to 

establish, modify, or revoke a tolerance, the Agency consider "available infonnation" 

concerning the cumulative effects of a particular pesticide's residues and "other 

substances that have a common mechanism of toxicity." 

EPA has not found lytic bacteriophages that are specific to Escherichia coli 

0157:H7, sequence negative for shiga toxins I and II, and grown on atoxigenic host 

bacteria to share a common mechanism of toxicity with any other substances. Moreover, 

bacteriophage that meet these conditions do not appear to produce a toxic metabolite 

produced by other substances. Therefore, for the purposes of this action, EPA has 

assumed that lytic bacteriophages that are specific to Escherichia coli 0157:H7, 

sequence negative for shiga toxins I and II, and grown on atoxigenic host bacteria do not 

have a common mechanism of toxicity with other substances. For infonnation regarding 

EPA's efforts to determine which chemicals have a common mechanism of toxicity and 

to evaluate the cumulative effects of such chemicals, see EPA's website at 

http://www.epa.gov/pesticides/cumu/ative. 

VI. Determination of Safety for U.S. Population, Infants and Children 

[1. U.S. population. Based on the fact that bacteriophages are host-specific and 

do not cause hann to human health, except in theoretical instances that the Agency is 

avoiding through its conditions on this exemption, there is reasonable certainty that no 
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harm will result to the U.S. population, including infants and children, from aggregate 

exposure to residues of lytic bacteriophages that are specific to Escherichia coli 

0157:H7, sequence negative for shiga toxins I and II, and grown on atoxigenic host 

bacteria. This includes all anticipated dietary exposures and all other exposures for 

which there is reliable infonnation. 

2. Infants and children. FFDCA section 408 (b )(2)(C) provides that EPA sball 

apply an additional tenfold margin of exposure (MOE) for infants and children in the case 

of threshold effects to account for prenatal and postnatal toxicity and the completeness of 

the data base on toxicity and exposure, unless EPA detennines that a different MOE will 

be safe for children. MOEs, which are often referred to as uncertainty (safety) factors, 

are incorporated into EPA risk assessments either directly, or through the use of a MOE 

analysis or by using lU1certainty factors in calculating a dose level that poses no 

appreciable risk. As previously mentioned in the toxicological profile, humans, including 

infants and children, have been exposed to phages generally through food and water, 

where they are commonly found, and through decades oftherapeutic use, with no known 

or reported adverse effects. Based on all available infonnation, the Agency concludes 

that lytic bacteriophages that are specific to Escherichia co!i 0157:H7, sequence 

negative for shiga toxins I and II, and grown on atoxigenic host bacteria are non-toxic to 

mammals, including infants and children. Because there are no threshold effects of 

concern to infants, children, and adults when lytic bacteriophages that are specific to 

Escherichia coli 0157:H7, sequence negative for shiga toxins I and II, and grown on 

atoxigenic host bacteria are used as labeled, the Agency concludes that the additional 
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MOE is not necessary to protect infants and children and that not adding any additional 

MOE will be safe for infants and children. J 

VII. Other Considerations 

A. Analytical Enforcement Methodology 

[An analytical method is not required for enforcement purposes since the Agency 

is establishing an exemption from the requirement of a tolerance without any numerical 

limitation. J 

B. International Residue Limits 

In making its tolerance decisions, EPA seeks to hannonize U.S. tolerances with 

international standards whenever possible, consistent with U.S. food safety standards and 

agricultural practices. EPA considers the international maximum residue limits (MRLs) 

established by the Codex Alimentarius Commission (Codex), as required by FFDCA 

section 408(b )(4). The Codex Alimentarius is ajoint U.N. Food and Agriculture 

Organization/World Health Organization food standards program, and it is recognized as 

an international food safety standards-setting organization in trade agreements to which 

the United States is a party. EPA may establish a tolerance that is different from a Codex 

MRL; however, FFDCA section 408(b)(4) requires that EPA explain the reasons for 

departing from the Codex level.: 

The Codex has not established a MRL for lytic bacteriophages that are specific to 

Escherichia coli 0157:H7, sequence negative for shiga toxins I and II, and grown on 

atoxigenic host bacteria. 

C Revisions to Petitioned-For Tolerances 
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In its petition PP 907585, Intralytix requested that the Agency establish a 

tolerance exemption for residues of Escherichia coli 0157:H7 specific bacteriophages. 

The Agency is narrowing the scope of the tolerance exemption to residues oflytic 

bacteriophages that are specific to Escherichia coli 0157:H7, sequence negative for 

shiga toxins I and II, and grown on atoxigenic host bacteria because that is the category 

of bacteriophages [or which the Agency can make a safety finding. 

VIII. Conclusion 

The Agency concludes that there is a reasonable certainty that no harm will result 

to the U.S. population, including infants and children, from aggregate exposure to 

residues oflytic bacteriophages that are specific to Escherichia coli 0157:H7, sequence 

negative for shiga toxins I and II, and grown on atoxigenic host bacteria, including all 

anticipated dietary exposures and all other exposures for which there is reliable 

infonnation, when used according to label directions, as a microbial on food contact 

surfaces in food processing plants. Therefore, a temporary exemption is established for 

residues oflytic bacteriophages that are specific to Escherichia coli 0157:H7, sequence 

negative for shiga toxins I and II, and grown on atoxigenic host bacteria. 

IX. Statutory and Executive Order Reviews 

This final rule establishes a tolerance under section 408(d) ofFFDCA in response 

to a petition submitted to the Agency. The Office of Management and Budget (OMB) 

has exempted these types of actions from review under Executive Order 12866, entitled 

RegulatOlY Planning and Review (58 FR 51735, October 4, 1993). Because this final rule 

has been exempted from review under Executive Order 12866, this final rule is not 

subject to Executive Order 13211, entitled Actions Concerning Regulations That 
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Significantly Affect Energy Supply, Distribution, or Use (66 FR 28355, May 22,2001) or 

Executive Order 13045, entitled Protection of Children from Environmental Health Risks 

and Safety Risks (62 FR 19885, April 23, 1997). This final rule does not contain any 

information collections subject to OMB approval under the Paperwork Reduction Act 

(PRA), 44 U.S.c. 3501 et seq., nor does it require any special considerations under 

Executive Order 12898, entitled Federal Actions to Address Environmental Justice in 

Minority Populations and Low~Income Populations (59 FR 7629, February 16, 1994). 

Since tolerances and exemptions that are established on the basis of a petition 

under section 408(d) of FFDCA, such as the tolerance in this fInal rule, do not require 

the issuance of a proposed rule, the requirements of the Regulatory Flexibility Act (RF A) 

(5 U.S.C. 601 et seq.) do not apply. 

This final rule directly regulates growers, food processors, food handlers, and 

food retailers, not States or tribes, nor does this action alter the relationships or 

distribution of power and responsibilities established by Congress in the preemption 

provisions of section 408(n)( 4) of FFDCA. As such, the Agency has determined that this 

action will not have a substantial direct effect on States or tribal governments, on the 

relationship between the national government and the States or tribal governments, or on 

the distribution of power and responsibilities among the various levels of government or 

between the Federal Government and Indian tribes. Thus, the Agency has detennined 

that Executive Order 13132, entitled Federalism (64 FR 43255, August 10, 1999) and 

Executive Order 13175, entitled Consultation and Coordination with Indian Tribal 

Governments (65 FR 67249, November 9, 2000) do not apply to this final rule. In 
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addition, this final rule does not impose any enforceable duty or contain any unfunded 

mandate as described under Title II of the Unfunded Mandates Reform Act of 1995 

(UMRA) (Public Law 104-4). 

This action does not involve any technical standards that would require Agency 

consideration of voluntary consensus standards pursuant to section 12( d) of the National 

Technology Transfer and Advancement Act of 1995 (NIT AA), Public Law 104-113, 

section 12(d) (IS U.S.C. 272 note). 

X. Congressional Review Act 

The Congressional Review Act, 5 U.S.C. 801 et seq., generally provides that 

before a rule may take effect, the agency promulgating the rule must submit a rule report 

to each House of the Congress and to the Comptroller General of the United States. EPA 

will submit a report containing this rule and other required information to the U.S. 

Senate, the U.S. House of Representatives, and the Comptroller General of the United 

States prior to publication of this final rule in the Federal Register. This final rule is not 

a "major rule" as defined by 5 U.S.c. 804(2). 
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List of Subjects in 40 CFR Part 180 

Enviromnental protection, Administrative practice and procedure, Agricultural 
commodities, Pesticides and pests, Reporting and recordkeeping requirements. 

Dated: _______ _ 

Joan Harrigan Farrelly 
Director, Antimicrobials Division 
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Therefore, 40 CPR chapter I is amended as follows: 

PART 180--[AMENDED] 

1. The authority citation for part 180 continues to read as follows: 

Authority: 21 U.S.C. 321(q), 346a and 371. 

2. Section 180.- is added to subpart D to read as follows: 

§180.- [Escherichia coli 0157:H7 Specific Bacteriophages; temporary exemption 

from the requirement of a tolerance]. 

[A temporary exemption from the requirement of a tolerance is established for 

residues oflytic bacteriophages that are specific to Escherichia coli 0157:H7, sequence 

negative for shiga toxins I and II, and grO\VIl on atoxigenic host bacteria when 

used/applied on food contact surfaces in food processing plants in accordance with the 

terms of Experimental Use Permit (EUP) No. 74234-EUP-2. This temporary exemption 

expires on April 1,2013.] 
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E. coli EUP BPPD review 2/4/11 
Tracy Lantz to: Eliot Harrison 

______ c:...c: ':.e~ma ,~~~I:~,Dennis Edwards, Kelly Sherman 

Dear Mr. Harrison, 

03/09f2Q11 03:54 PM 

Attached is a revised DER for the pending Phage EUP and Temporary Tolerance Exemption applications. 
Please discard the previous version of the DER dated 1/12/2011; it has been superseded by the attached 
revised DER (dated 2/4/11). 

We revised the DER to remove any discussion of the following 5 human studies that were included within 
the data submission volume that was assigned MRID 47786803: 

.- Alisky, J., Iczkowski, K., Rapoport, A. and Troitsky, N. (1998). Bacteriophages Show Promise 
as Antimicrobial Agents. J. Infection 36, 5-15. (MRID 47786803, pages 86-95 of 231) 
- Bruttin, A. and Brussow, H. (2005). J-Iuman Volunteers Receiving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and Chemo. 49, 2874-2878. (MRID 
47786803, pages 177-181 of231) 
--Lopez, V., Dehs, H.D., Thuline, H.C .. Davis, S.D. and Wedgewood, R.J. (1975). Defective 
Antibody Response to Bacteriophage Xl 74 in Down Syndrome . .I. Pediatrics 86, 201-211. 
(MRJD 47786803, pages 108-112 orn 1) 
-- Oehs, H.D., Buckley, RH .. Kobayashi, R.l-l, Kobayashi, A.L., Sorensen, R.U., Douglas, S.D., 
Hamilton, B,L. ~md herchfdd, M.S. (1992). Antibody Responses to Bacteriophage X174 in 
Patients with Adenosine Deaminase Deficiency, Blood 80, 1163-1171, (MRlD 47786803, pages 
113-121 of 23 i) 

- Sulakvelidze, A., Alavidze, Z. and Morris Jr., .I.G, (2001). Bacteriophage Therapy. Antimierob. 
Agents and Chemo. 45. 649-659 (MRID 47786803, pages 96- J 06 of 231) 

At this time, EPA will not be relying on these five human studies. If you would like the Agency to consider 
relying upon the (lrtides by Alisky, Bruttin, and/or Sulakvelidze, you must comply with the requirements at 
40 CFR 26.130:1 ;y submitting documentation of the ethical conduct of these studies. For Alisky and 
Sulakvelidze, we .vuuld need 1303 data on all of the human studies reviewed in these review articles. 

The Agency may not rely on the research discussed in Bruttin or Lopez in this action because these are 
intentional exposure human studies involving children, and reliance on such studies is prohibited by 40 
CFR 26.1703 unless the data are crucial to a decision to impose a more stringent regulatory restriction 
that would improve public health (as provided at 40 CFR 26.1706). Since this is an application for a new 
EUP and tempe' ,:ry wlerance exemption, not a decision that would result in a more stringent regulatory 
outcome, the cc . ;:]ns required for the Agency to consider using Bruttin or Lopez under 40 CFR 26.1706 
are not present. 

Please let me kr:C'_y if you need any additional information on this matter. 
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Tracy Lantz 
Regulatory T . m 31 
Antimicrobia :)ivision 
U. S. Enviror-;' ~~ntal Protection Agency 
Phone: (70"08-6415 
FAX: (703) c8481 

-"- Forwarded by ;'!-~,;cy Lantz/DC/USEPA/US on 03{09{2011 03:47 PM -----

From: 
To: 
Date: 
Subject; 

c' -I';ls/QP/USEPAlUS@EPA 
,'Y Lantz/DC/USEPA/US@EPA 

C _,3/2011 06:29 PM 
,;li EUP BPPD review 2/4:/cl-,1_~~~. _____________________ _ 

Please open t. .-~ attached document. This document was digitally sent to you 

""t 
"'" using an HP I ,_tal Sending device. [Untitledl·pdf 
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5 Human Studies in submitted in support of Phage EUP and Temporary 
Tolerance Exemption 
Kelly Sherman to: Tracy Lantz 02l14f2011 10:35 AM 
Cc' Ange!a Huskey, Joel Gagliardi, Verma Nob!e, John Kough, Dennis 

. Edwards, Laura Parsons 
History: This message has been replied to. 

Tracy, 

As we discussed at the meeting on February 2nd, I reviewed the 5 human studies (public literature 
articles) that were submitted in support of the pending Phage EUP and Temporary Tolerance Exemption 
applications. At this time, EPA may not rely on any of these 5 studies in any regulatory actions under 
FIFRA or FFDCA. The details are provided in the attached memo, which I encourage you to keep in the 
file for this action. Three of the five studies may be usable in the future. If that is of interest to the 
applicant, they will need to submit the ethical conduct documentation per the requirements at 40 CFR 
26.1303. 

My understanding is that Joel Gagliardi has revised the DER to remove any discussion of these 5 articles. 
Since you provided an earlier version of the DER that discussed the 5 human studies to Eliot Harrison (the 
applicant's representative), what you should do is send the revised DER to Mr. Harrison along with an 
email explaining why the DER was revised. You don't need to send the ethics memo to Mr. Harrison ~ an 
email similar to the text below will be sufficient. 

Please let me know if you have any questions 

~ 
47786803 Five Bacleriophage Human T ox Studies.pd! 

Kelly Sherman 
Office of Pesticide Programs 
U.S. Environmental Protection Agency 
(703) 305-8401 

Dear Mr. Harrison, 

Attached is a revised DER for the pending Phage EUP and Temporary Tolerance Exemption applications 
[or use whatever language is appropriate]. Please discard the previous version of the DER dated 
1/12/20t1; it has been superceded by the attached revised DER (dated xxxxxx). 

We revised the DER to remove any discussion of the following 5 human studies that were included within 
the data submission volume that was assigned MRID 47786803: 

-- Alisky, 1., Iczkowski, K., Rapoport, A. and Troitsky, N, (1998). Bacteriophages Show Promise 
as Antimicrobial Agents. J. Infection 36, 5-15. (MRlD 47786803, pages 86-95 of23 I) 
-- Bruttin, A. and Brussow, H. (2005). Human Volunteers Reciving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and Chemo. 49, 2874-2878. (MRlD 
47786803, pages 177-181 of231) 

Lopez, V., Ochs, RD., Thuline, H.C., Davis, S.D. and Wedgewood, R.J. (l975). Defective 
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Antibody Response to Bacteriophage X174 in Down Syndrome. J. Pediatrics 86, 201-211. 
(MRID 47786803, pages 108-112 of231) 
-- Ochs, H.D., Buckley, R.I-L, Kobayashi, R.H, Kobayashi, A.L., Sorensen, R.U., Douglas, S.D., 
Hamilton, B.L, and herchfeld, M.S. (1992). Antibody Responses to Bacteriophage XI74 in 
Patients with Adenosine Deaminase Deficiency. Blood 80, 1163-1171. (MRID 47786803, pages 
113-1210f231) 
-- Sulakvelidze, A, Alavidze, Z. and Mon'is Jr., J.G. (2001). Bacteriophage Therapy. Antirnicrob. 
Agents and Chemo. 45, 649-659 (MRID 47786803, pages 96-106 of231) 

At this time, EPA will not be relying on these five human studies. If you would like the Agency to consider 
relying upon the articles by Alisky, Bruttin, and/or Sulakvelidze, you must comply with the requirements at 
40 CFR 26. t303 by submitting documentation of the ethical conduct of these studies. For Alisky and 
Sulakvelidze, we would need t303 data on all of the human studies reviewed in these review articles. 

The Agency may not rely on the research discussed in Bruttin or Lopez in this action because these are 
intentional exposure human studies involving children, and reliance on such studies is prohibited by 40 
CFR 26. t703 unless the data are crucial to a decision to impose a more stringent regulatory restriction 
that would improve public health (as provided at 40 CFR 26.t706). Since this is an application for a new 
EUP and temporary tolerance exemption, not a decision that would result in a more stringent regulatory 
outcome, the conditions required for the Agency to consider using Bruttin or Lopez under 40 CFR 26. t706 
are not present. 

Please let me know if you need any additional information on this matter. 

--- Forwarded by Kelly ShermanlDC/USEPA/US on 02/16/2011 10:09 PM --

From: 
To: 
Date: 
Subject: 

Tracy LantzlDC/USEPA/US 
Kelly Sherman/DC/USEPA/US@EPA 
02/02/2011 04:04 PM 
Fw: EUP 74234-E BPPD review 

This is the review which I forwarded to the consultant. 
The other review which I mentioned was an efficacy review, no human studies issues there. 

1 1,~ 
0"'45 

Tracy Lantz 
Regulatory Team 31. 
Antimicrobials Division 
U. S. Environmental Protection Agency 
Phone: (703)30s-&415 
FAX: (703) 301Hl481. 

---- FOIwarded by Tracy LantzIDC/USEPA/US on 02/0212011 04:02 PM -----

From: Tracy LantzlDC/USEPA/US 
To: "Eliot Harrison" <eharrison@lewisharrison.com> 
Cc: Velma Noble/DC/USEPA/US@EPA, Dennis Edwards/DC/USEPA/US@EPA 
Date: 02/24/201006:40 PM 



46

Subject: Fw: EUP 74234-E BPPD review 

I am fO/warding two reviews to you. The first one is attached below. This is the review we received from 
BPPD. There appears to be some additional information needed which once submitted would be sent 
back to review. 

I'm sending this to you as an e-mail instead of an offidal letter since I am concerned that I wHi not have a 
chance to compose a letter before I leave town for the Indoor Air Quality Association meeting. I feel it is 
important for you to have this review sooner rather than later. 

;5 jr ----
a~ 

Tracy Lantz 
Regulatory Team 31 
Antimicrobials Division 
U. S. Environmental Protection Agency 
Phone: (703)30S-S41S 
FAX: (703) 3~481 

--- Forwarded by Tracy Lantz/DC/USEPA/US on 02/24/2010 06:25 PM -----

From: 
To: 
Date: 
Subject: 

cts/cts/QPtUSEPAfUS 
Tracy LantzlDC/USEPAfUS@EPA 
02/24/201003:19 PM 
EUP 74234-E BPPD review 

please open the attached document. This document was digitally sent to you 

~. 
USing an HP Digital Sending device. [Unlitledj.pdr 
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V",,~08r~,f'~ 

",' .ft. 'n 
\~ ~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

-« ~RofE-"~#" WASHINGTON, D.C. 20460 

February 14, 2011 

MEMORANDUM 

OFFICE OF 
CHEMICAL SAFETY & 

POLLUTION pREVENTION 

SUBJECT: Ethics Screening for Five Human Studies Contained in MRID 47786803 

TO: Tracy Lantz 
Antimicrobials Division 

FROM: Kelly Sherman 
Human Research Ethics Reviewer 
Office of the Director 

REF: Alisky, J., Iczkowski, K., Rapoport, A. and Troitsky, N. (1998). Bacteriophages 
Show Promise as Antimicrobial Agents. J. Infection 36, 5-15. (MRID 47786803, 
pages 86-95 of231) 

Bruttin, A. and Brussow, H. (2005). Human Volunteers Reciving Escherichia coli 
Phage T4 Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and 
Chemo. 49, 2874-2878. (MRlD 47786803, pages 177-181 of231) 

Lopez, V., Ochs, RD., Thuline, H.C., Davis, S.D. and Wedgewood, R.J. (1975). 
Defective Antibody Response to Bacteriophage <I>X174 in Down Syndrome. J. 
Pediatrics 86, 201-211. (MRlD 47786803, pages 108-112 of231) 

Ochs, RD., Buckley, R.H., Kobayashi, R.H, Kobayashi, A.L., Sorensen, R.U., 
Douglas, S.D., Hamilton, B.L. and herchfeld, M.S. (1992). Antibody Responses 
to Bacteriophage <I>X174 in Patients with Adenosine Deaminase Deficiency. 
Blood 80,1163-1171. (MRlD 47786803, pages 113-121 of231) 

Sulakvelidze, A., Alavidze, Z. and Morris Jr., J.O. (2001). Bacteriophage 
Therapy. Antimicrob. Agents and Chemo. 45, 649-659 (MRID 47786803, pages 
96-1060f231) 

I have screened the five articles referenced above, which report research with human 
subjects. These articles were submitted to EPA in June 2009 in support of an Experimental Use 
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Permit (EUP) and Temporary Tolerance Exemption Request for ECP-I DOTM containing three 
lytic monophages specific for E. coli OI57:H7. The articles were contained within a single data 
volume, which has been assigned MRlD 47786803. 

At this time, EPA will not be relying on any ofthese five studies in any regulatory 
decisions under FIFRA or FFDCA. Below is a discussion of the ethics considerations that apply 
to each of the studies. 

1) Alisky 1998 

Alisky (1998) is a literature review of27 studies about the therapeutic use of 
bacteriophage. Because this article was submitted to EPA in 2009, after the effective date of 
EPA's Amended Rule for the Protection of Human Subjects of Research (April 7, 2006), it is 
subject to 40 CFR 26 Subpart M. The submission therefore should have included documentation 
of the ethical conduct of all of the underlying articles in the literature review that report research 
with human subjects (as those tenus are defined at 40 CFR 26.l102(d) and (e)). Until and unless 
EPA receives the required ethics information on the human studies reviewed in this article, EPA 
will not proceed with an evaluation of whether to rely on this article in any regulatory actions 
under FIFRA or FFDCA. 

2) Bruttin 2005 

Bruttin (2005) reports research with human subjects involving intentional exposure, as 
those terms are defined at 40 CFR 26.11 02. In the study, fifteen healthy adult volunteers 
received doses of Escherichia coli phage T4 and a placebo in drinking water over a four week 
period and were evaluated for toxic effects and bioavailability of the bacteriophage. Because 
this research was conducted for the purpose of identifying or measuring a toxic effect, review by 
the Human Studies Review Board would be required prior to a decision by EPA to rely on the 
data in a regulatory action under FIFRA or FFDCA (40 CFR 26. I 602(b)(2». 

At this time, EPA does not plan to rely on this study in any regulatory actions under 
FIFRA or FFDCA. If that position changes in the future, the Agency will proceed with a 
thorough review of the science and ethics of this research, and will present this study for review 
by the HUman Studies Review Board. 

3) Lopez 1975 

EPA reliance on Lopez (1975) in actions under FIFRA or FFDCA is prohibited by 40 
CFR 26,1703 because some of the subjects were children under age 18. 

The provision at 40 CFR 26.1706 which allows EPA to rely on research that is not 
acceptable under the standards in sections 26.1703 through 26.1705 is not applicable here 
because the data have been submitted to support an EUP and new temporary tolerance 
exemption. In order for section 26,1706 to be applicable, the data must be a crucial piece of 
information supporting a more stringent regulatory restriction that would improve the protection 
of public health, 
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4) Oehs 1992 

EPA reliance on Oehs (1992) in actions under FIFRA or FFDCA is prohibited by 40 CFR 
26.1703 because all of the subjects were children under age 18. 

The provision at 40 CFR 26.1706 which allows EPA to rely on research that is not 
acceptable under the standards in sections 26. I 703 through 26.1705 is not applicable here 
because the data have been submitted to support an EUP and new temporary tolerance 
exemption. In order for section 26.1706 to be applicable, the data must be a crucial piece of 
infOimation supporting a more stringent regulatory restriction that would improve the protection 
of public health. 

5) Sulakvelidze 2001 

Sulakvelidze (2001) is a literature review of 18 studies about the therapeutic use of 
bacteriophage. Because this article was submitted to EPA in 2009, after the effective date of 
EPA's Amended Rule for the Protection of Human Subjects of Research (April 7, 2006), it is 
subject to 40 CFR 26 Subpart M. The submission therefore should have included documentation 
of the ethical conduct of all of the underlying articles in the literature review that report research 
with human subjects (as those terms are defined at 40 CFR 26. I 102(d) and (e)). Until and unless 
EPA receives the required ethics infonnation on the human studies reviewed in this article, EPA 
will not proceed with an evaluation of whether to rely on this article in any regulatory actions 
under FIFRA or FFDCA. 
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Intralytix E. coli 0157:H7 specific bacteriophage 
Joel Gagliardi to; Tracy Lantz 
Cc: John Kough, Angela Huskey 
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Here are the revised data waiver requests and food tolerance exemption petition reviews: 
~ii\ 
~ 

All of the sections below are directly applicable to the food tolerance exemption petition and the entire 
review, or the most relevant parts, should replace the current references given in what we intend to 
publish. We should not mention the vaccine work since it is a dated reference. 

The crux of the risk assessment food I safety finding is that bacteriophage only infect bacteria, their host 
range IS limited as shown by host range testing, these bacteriophage are shown to be lytic and not prone 
to lysogeny which could increase their chance for carrying host DNA, the host bacteria used for cultivation 
are atoxigenic, and bacteriophage are generally already present in multiple foods, waters and the 
environment at similar levels proposed for uses here. 

If someone sends me the current document (mine is a month old) being sent for comments I can make 
edits directly. 
Joel 

Presence in the Environmen t: 
According to one review (Fuhrman 1999) "The first reports of high viral ahlmdance, exceeding 

the typical bacterial abundance of 10
9 

per litre (Sieburth et al. 1988, Bergh et al. 1989, Proctor 
and Fuhrman 1990, Wommack et aL 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et al. 1992, B0rsheim 1993, Cochlan et al. 1993, Paul et al. 1993, Boehme et 
al. 1993, Maranger et al. 1994, Hara et al. 1996, Maranger & Bird 1996, Steward et al. 1996, 
Noble & Fuhrman 1998) have shown that viruses are consistently the most ahlmdant biological 
entities in the sea-nearshore and offshore, tropical to polar, sea surface to sea floor, and in sea 

ice and sediment pore water. Viral abundances are typically 10
10 

per litre in surface waters (about 
5~25 times the bacterial abundance), and follow the same general abundance patterns as bacteria. 
These patterns include a decrease of about one order of magnitude between rich coastal waters 
and oligotrophic (nutrient poor) open ocean, a decrease of between five~ and tenfold from the 
euphotic zone to the upper midwaters (for example, 500 m depth), and a further decrease 
several-fold to abyssal depths. As occurs with bacteria, sea ice is highly emiched in viruses 
compared with the water beneath it (Maranger et al. 1994), and sediment pore waters are highly 
enriched compared with overlying water (paul et al. 1993, Steward et aI. 1996)." In soil, 

bacteriophage were "at least 350-fold more than the highest numbers estimated from traditional 

viable plaque counts" or in the range ofO.15~1.5x lOs PFU/g soil (Ashelford et al. 2003). Sewage 

plant effluents contained 10
3 
~ 1 0

5 
PFUIlOO mL sewage with an approximate decrease of 1 0

1 

PFU/IOO mL with treatment (Calci et al. 1998). 

References: 
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- Ashelford, K.E., Day, MJ. and Fry, J.C. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in Soil. AppL Environ. Microbial. 69, 285-289. 
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found in aquatic environments. Nature 340, 467--468. 
- Boehme, J., Frisher, M.E., Jiang, S.C., Kellogg, C.A., Pichard, S., Rose, J.B., Steinway, C. 
and Paul, J .R. 1993. Viruses, bacterioplankton, and phytoplankton in the southeastern Gulf 
of Mexico: distribution and contribution to oceanic DNA pools. Ma. Ecol. Prog. Ser. 97, l­
ID. 
- B0rsheirn, K.Y. 1993. Native marine bacteriophage. FEMS Microbial, Ecol. 102, 141-159. 

- Calci, K.R., Burkhardt III, W., Watkins, W.D. & Rippey, S.R 1998. Occurrence of 
Male-Specific Bacteriophage in Feral and Domestic Animal Wastes, Human Feces, and 
Human Associated Wastewaters. Appl. Environ. Microbial. 64, 5027-5029. 
- Cochlan, W.P., Wikner, J., Steward, G.F., Smith, D.C. & Azarn, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments. Mar. Ecol. Prog. Ser. 92, 77-87. 
- Rara, S., Koike, 1., Terauchi, K., Kamiya, H. & Tanoue, E. 1996. Abundance of viruses in 
deep oceanic waters. Mar. Ecol. Prog. SeT. 145,269-277. 
- Fuhrman, J.A. 1999. Marine viruses and their biogeochemical and ecological effects. 
Nature 399, 541-548. 
- Maranger, R., Bird, D. F. & Juniper, S. K. 1994. Viral and bacterial dynamics in arctic sea 
ice during the spring algal bloom near Resolute, NWT, Canada. Mar. Ecol. Prog. SeT. 111, 
121-127. - Maranger, R. & Bird, D.E. 1996. High concentrations of viruses in the 
sediments of Lac Gilbert, Quebec. Microb. Ecol. 31, 141-151. 
- Noble, R.T. & Fuhrman, J.A. 1998. Use ofSYBR Green I for rapid epifluorescence counts 
of marine viruses and bacteria. Aquat. Microb. EcoL 14, 113-118. 
- Paul, J.H., Rose, J.B., Jiang, S.C., Kellogg, C.A. & Dickson, L. 1993. Distribution of viral 
abundance in the reef environment of Key Largo, Florida. Appl. Environ. Microbial. 59, 
718~724. 

- Proctor, L.M. & Fuhnnan, J.A. 1990. Viral mortality of marine bacteria and cyanobacteria. 
Nature 343, 60-62. 
- Sieburth, J.M., Johnson, P.W. & Hargraves, P.E. 1988. Ultrastructure and ecology of 
Aureococcus anophagefferens gen. et sp. nov. (Chrysophyseae): the dominant picoplankter 
during a bloom in Narragansett Bay, Rhode Island, Sununer 1985. J. Phycol. 24, 416-425. 
- Steward, G.F., Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. Ecol. Prog. Ser. 131,287-300. 
- Wommack, K.E., Hill, R.T., Kessel, M., Russek-Cohen, E. & Colwell, RR 1992. 
Distribution of viruses in the Chesapeake Bay. Appl. Environ. Microbial. 58, 2965-2970. 

Presence in Foods: 
According to one source (Ackennan 1997) bacteriophage have been found in association with 
"buds, leaves, root nodules (leguminous plants), roots, rotting fruit, seeds, stems and straw; 
crown gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, 
buckwheat, clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, 
ryegrass, rye, timothy, tobacco, tomatoes, [and] wheat." The registrant submitted a literature 
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review stating "Bacteriophage are commonly consumed by humans via various foods. In this 
context, bacteriophage have been commonly isolated from a wide range of food products, 
including ground beef, pork sausage, chicken, farmed freshwater fish, common carp and marine 
fish, oil sardine, raw skim milk, and cheese (Atterbury et al. 2003, Gautier et al. 2005, Greer 
2005, Kennedy et al. 1986, Kennedy et al. 1984, Whitman & Marshall 1971). Several studies 
have suggested that 100% of the ground beef and chicken meat sold at retail contain various 
levels of various bacteriophage. For example, bacteriophage were recovered from 100% of 
examined fresh chicken and pork sausage samples and from 33% of delicatessen meat samples 

'" analyzed (Kennedy et al. 1984). The levels ranged from 3.3-4.4x10 PFUIlOO g offresh 
• 10 lD 

chIcken, up to 3.5x1 0 PFUl100 g of fresh pork, and up to 2. 7xl 0 PFUIlOO g of roast turkey 
breast samples. In another study (Kennedy et al. 1986) samples of fresh chicken breasts, fresh 
ground beef, fresh pork sausage, canned corned beef, and frozen mixed vegetables were 
examined for the presence of coliphages. Although only three ATCC strains of E. coli were 
used as indicator host strains, coliphages were found in 48 to 100% of the various food samples 
examined." Reviewer's note: Indigenous bacteriophage recovered from foods in the cited 

references were more typically in the range of 10
1
_1 OS PFUIl 00 g meats and up to lOS PFU/g (10

7 

PFUIlOO g) in cheese and PFU numbers depended largely on extraction technique and the choice 
of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria have been 
detected (presence/absence) in up to 10% of disinfected surface and groundwater water sources 
in Spain and Israel (Armon et al. 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli with the result that regardless of storage 
conditions enrichment led to positive bacteriophage results in all tested materials, and in the 
majority of replicates (Maciorowski et al. 2001). 
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Brazilian Society for Microbiology. Quoted in: http://www.apsnetorg/online/feature/phages/ 
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Environ. Microbiol. 69, 4511-4518. 
- Gautier, M., Rouault, A., Sommer, P. and Briandet, R. 1995. Occurrence of 
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1102-1111. 
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- Kennedy Jr., lE., Wei, C.L and Oblinger, lL. 1986. Methodology for Enumeration of 
Coliphages in Foods. AppL Environ. Microbiol. 51, 956-962. 
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- Maciorowski, K.G., Pillai, S.D. and Ricke, S.C. 2001. Presence of Bacteriophage in 
Animal feed as Indicators of fecal Contamination. J. Environ. Sci. Health B36, 699-708. 
- Whitman, P.A. and Marshall, R.I. 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. Appl. Microbiol. 22, 220-223. 

Health Effects: 
Much of the >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to widespread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 
fonnats, shows there have been no adverse effects reported from widespread use, and in a few 
cases controlled scientific studies have also shown various benefits without adverse effects. 

Transduction, Lysogenv and Bacteriophage Sequencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtrates and analysis of the host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
absence of toxins, including E. coli 0 157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis of the 
monophages in ECP-l 00 did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of231, MRID 477868-03), including shigatoxins. Sequence 
analysis of bacteriophage was also used to search for any bacterial 16s rRNA genes, which may 
indicate lysogenic phage - none were found in any of the monophage genomes. 

References: 
Hacker, J. & J.B. Kaper. 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbio!. 54, 641-679. 

Host Range Testing: 
Data showing that monophage do not lyse 5 strains of Listeria monocytogenes , 5 species of 
Salmonella (enteritidis, typhimurium , newport, paratyphi B, dublin ),5 strains of Staphylococcus 
aureus or 5 strains of Pseudomonas aeruginosa was submitted in MRID 481521-02. Also 
included was testing of individual monophage for lysis against non-O 157:H7 E. coli strains. 
ECML-4 and ECML-1l7 each lysed I of76 tested strains, while ECML-134 lysed 18 strains 
including the one lysed by EMCL-117. ECML-134 is grown on E. coli Ec2111 ECOR-56 / 
ATCC 35375 which isreported as type 06:H1 while ECML-4 and ECML-1l7 are grown on type 
07157:H7 E. coli strains. In total these phage lyse non-0157:H7 E. coli strains in less than 9% 
of tested cases. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

FEB 0 4 2011 

OFFICE OF PREVENTION, 
PESTICIDES AND TOXIC 

SUBSTANCES 
MEMORANDUM 

*** CONTAINS FIFRA CONFIDENTIAL BUSINESS INFORMATION *** 

SUBJECT: 

TO: 

FROM: 

THROUGH: 

Data waiver requests and Temporary Food Tolerance Exemption for ECP_IOO™ 
containing lytic monophages specific for E. coli 0157:H7. 

Tracy Lantz 
Regulatory Management Branch I 
Antimicrobials Division (751 O-P) 

Joel V. Gagliardi, Ph.D., Microbial Ecologist 
Microbial Pesticides Branch, Biopesticides and 
Pollution Prevention Division (7511-P) 

John L. Kough, Ph.D., Senior Scientist 
Microbial Pesticides Branch, Siopesti 'aes 
Pollution Prevention Division (7511-

ACTION REQUESTED: Updated literature review to support data waiver requests and the food 
tolerance exemption petition for lytic rnonophages specific for E. coli 0157:H7. 

CONCLUSION: Waiver requests for: Acute Oral Toxicity I Pathogenicity; Acute Pulmonary Toxicity I 
Pathogenicity; Acute Injection Toxicity I Pathogenicity; Cell Culture; Acute Oral Toxicity; Acute Dermal 
Toxicity; Acute Inhalation Toxicity; Acute Eye Irritation; and Acute Dermal Irritation: ACCEPTABLE. 
Temporary Food Tolerance Exemption: ACCEPTABLE. 

DATA REVIEW RECORD: 

Active Ingredient: 
Product Name: 
Company Name: 
EPA Reg. No.: 
Chemical Number: 
Decision Number: 
DP Barcode: 
MRIDNos.: 

Lytic monophages specific for E. coli 0157:H7. 
ECP_100TM 

Intralytix, Inc. 
74234-EUP-E. 
016432. 
416027. 
380630. 
477868-03; 481521-01; 481521-02. 
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Background: 
New guidance for using data generated from testing in humans necessitated are-analysis of the 
literature supporting waiver requests and the food tolerance exemption petition. 

REVIEW SUMMARY: 
Study Type: Waiver requests for: Acute Oral Toxicity / Pathogenicity (OPPTS 885.3050); Acute 
Pulmonary Toxicity I Pathogenicity (OPPTS 885.3 150); Acute Injection Toxicity I Pathogenicity 
(OPPTS 885.3200); Cell Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute 
Derma! Toxicity (OPPTS 870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye 
Irritation (OPPTS 870.2400); Acute Denna! Irritation (OPPTS 870.2500). 
MRID Nos.: 477868-03; upgraded by 481521-01 and 481521-02. 
Test Material: ECP_IOO™ containing lytic monophages specific for E. coli 0157:H7. 
Study Summary: Bacteriophage are present in high numbers in the environment, including in non­
polluted waters up to 1010 PFUIL and in treated drinking water. Bacteriophage are viruses that only 
infect specific bacteria. Bacteriophage presence reported in foods and feeds ranges from 10 1_1 OS 
PFUII 00 g meats and up to 107 PFU/l 00 g in cheese conswned without any known harmful effects. 
Bacteriophage are common and abundant in soils and in a wide range of plant materials. A literature 
review of the >80 year history of therapeutic bacteriophage use in Eastern Europe and the fanner Soviet 
Union, and mostly 'pre-antibiotic age' usage in Western countries, shows there have been no adverse 
effects reported from widespread use, in a few cases using controlled scientific studies. The main risk 
issue associated with use of bacteriophage as an antimicrobial agent is to ensure use of bacteriophage 
and host bacteria lacking toxin production or pathogenicity factors. Cell-free filtrates are utilized for the 
pesticidal product. Analysis of the host strains and bacteriophage properties show one of the host strains 
is atoxigenic and the other two are already reported as atoxigenic in the literature. Bacteriophage 
sequences did not reveal any known toxin genes, specifically those associated with E. coli, including 
shigatoxins. Sequence analysis was also used to search for any bacterial 16s rRNA genes, which may 
indicate lysogenic phage ~ none were found in any of the monophage genomes. The lytic nature of 
monophages was tested to ascertain they will not horizontally pass host genes; bacteriophage were 
selected that either completely lyse or have no activity against hundreds of E. coli 0 l57:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Reporting of any hypersensitivity 
incidents related to use of ECP-l 00 or individual monophage is required for the EUP. peR data showing 
that the host bacterium E. coli Ec2111 ECOR-56 I ATCC 35375 does not produce shigatoxins Stx-l or 
Stx-2 was submitted in MRID 481521-01. Data showing that monophage lysed tested non-0!57:H7 E. 
coli in less than 9% of instances and did not lyse various Listeria, Salmonella, Staphylococcus or 
Pseudomonas species was submitted in MRlD 481521-02. 
Classification: ACCEPTABLE. 

Study Type: Temporary Food Tolerance Exemption. 
Test Material: Lytic monophages for Escherichia coli OI57:H7. 
Study Summary: Literature submitted established that bacteriophage have been used historically and 
through modern times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that 
only infect specific bacteria. Clinical uses encompass all manner of administration from injection/LV. 
and surgical wound applications to topical and ingestible preparations and to test normal and variously 
impaired human immune system function. There have been no reports of adverse effects from such 
administrations in literature mostly reviewing non-English language work, and in a search of 
WesternlEnglish language literature for any reported adverse effects, in a few cases using controlled 
scientific studies. Also submitted were literature citations showing that bacteriophage are present in 
high numbers in the environment including in non-polluted waters up to 1010 PFU/L and in treated 
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drinking water. Bacteriophage presence reported in foods and feeds ranges from 101~105 PFU/100 g 
meats and up to 107 PFU/lOO g in cheese, without any known harmful effects after consumption. 
Bacteriophage are common and abundant in soils and in a wide range of plant materials. The main risk 
issue associated with use of bacteriophage as an antimicrobial agent is to ensure use of bacteriophage 
and host bacteria lacking toxin production or pathogenicity factors. Cell-free filtrates are utilized for 
the pesticidal product. Peer- reviewed 1it~rature or analysis of host strain and bacteriophage properties 
show the host strains are atoxigenic, and bacteriophage sequences did not reveal any known toxin 
genes, specifically those associated with E. coli, including shigatoxins. Sequence analysis was also 
used to search for any bacterial 16s rRNA genes in the bacteriophage, which may indicate lysogenic 
phage - none were found in any of the monophage genomes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that either 
completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; bacteriophage that 
incompletely lyse E. coli were not selected. Bacteriophage combined in ECP~ 1 00 are 0.00027% by 
weight and label use rates are a 109 PFU/mL working solution applied to food and non-food contact 
surfaces. PCR data showing that the host bacterium E. coli Ec2lll ECOR-56 / ATCC 35375 does not 
produce shigatoxins Stx~l or Stx-2 was submitted in MRID 48l52l~01. Data showing that monophage 
lysed tested non~O 157:H7 E. coli in less than 9% of instances and did not lyse various Listeria, 
Salmonella, Staphylococcus or Pseudomonas species was submitted in MRID 481521-02. 
Classification: ACCEPTABLE. 
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D;\TK' EVALUATION RECORD 
EPA Review by: Joel V. Gagliardi, Ph.D. ~ 
EPA Secondary Review by: John L. Kough, Ph.D. 
Study Type Waiver requests for: Acute Oral xieity / Pathogenicity (OPPTS 885.3050); Acute Pulmonary 

Toxicity I Pathogenicity (OPPTS 85.3150); Acute Injection Toxicity / Pathogenicity (OPPTS 
885.3200); Cell Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute Dermal 
Toxicity (OPPTS 870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye Irritation 
(OPPTS 870.2400); Acute Dermal Irritation (OPP1;S 870.2500). 

MRIDNos. 

Test Material 

Study No. 
Sponsor 
Testing Facility 

Titles of Reports 

Author 
Study Completed 

Study Summal), 

Classification 
Good Laboratory 
Practice 

477868-01; upgraded by 481521-01 and 481521-02. 
ECP-l OOTM containing lytic monophages specific for E. coli 0157:H7. 
ECP-IOO/ SAOOI. 
Intralytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 

None. 

Waiver Requests for Microbial Pesticide Toxicology Data Requirements and Discussion of Safety 
Issues; Test for the Presence of Shiga Toxin Genes Stx-l and Stx-2 in Ec211, or ATCC 35375; Lytic 
Activity of Component Monophages. 
Eliot Harrison; Chandi D. Carter; Alexander Sulakvedlidze, Ph.D. 

May 10, 2009; May 19, 2010; June 1,2010. 
Bacteriophage are present in high numbers in the environment, including in non-polluted waters up to 
1010 PFUIL and in treated drinking water. Bacteriophage are viruses that only infect specific bacteria. 
Bacteriophage presence reported in foods and feeds ranges from 101_105 PFUIlOO g meats and up to 
107 PFU/lOO g in cheese consumed without any known hannful effects. Bacteriophage are common 
and abundant in soils and in a wide range of plant materials. A literature review of the >80 year 
history of therapeutic bacteriophage use in Eastern Europe and the former Soviet Union, and mostly 
'pre-antibiotic age' usage in Western countries, shows there have been no adverse effects reported 
from widespread use, in a few cases using controlled scientific studies. The main risk issue associated 
with use of bacteriophage as an antimicrobial agent is to ensure use of bacteriophage and host bacteria 
lacking toxin production or pathogenicity factors. Cell-free filtrates are utilized for the pesticidal 
product. Analysis ofthe host strains and bacteriophage properties show one of the host strains is 
atoxigenic and the other t\vo are already reported as atoxigenic in the literature. Bacteriophage 
sequences did not reveal any known toxin genes, specifically those associated with E. coli, including 
shigatoxins. Sequence analysis was also used to search for any bacterial16s rRNA genes, which may 
indicate lysogenic phage - none were found in any of the monophage genomes. The lytic nature of 
monophages was tested to ascertain they wiil not horizontally pass host genes'; bacteriophage were 
selected that either completely lyse or have no activity against hlll1dreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Reporting of any hypersensitivity 
incidents related to use of ECP-l 00 or individual monophage is required for the EUP. PCR data 
showing that the host bacterium E. coli Ec2111 ECOR-56 / ATCC 35375 does not produce shigatoxins 
Stx-l or Stx-2 was submitted in MRID 481521-01. Data showing that monophage lysed tested non-
a 157:H7 E. coli in less than 9% of instances and did not lyse various Listeria, Salmonella, 
Staphylococcus or Pseudomonas species was submitted in MRID 481521-02. 
ACCEPTABLE. 
Signed and dated GLP sta.tements were provided; These studies were either not subject to the 
requirements of 40 CFR Part 160, the requirements were not met, or the submitter does not know if 
GLP was followed for data collection. 

--,- - --". -- , ", ", 
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The registrant included a thorough literature review and set ofrationa1~to.-waive_iequirement~ for toxicology, 
pathogenicity, infectivity and irritation testing for the component monophage. In addition, MSDSJor inert 
ingredients, and their status as minimal risk were submitted by email. Since this is both a manufacturing-use 
and end-Use product without registered TGAls, there is only one set of data waivers submitted. 
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RATIONALE: 
Literature submitted established that bacteriophage have been used historically and through modem 
times in lieu of, or to assist the action of antibiotics. Clinical uses encompass all manner of 
administration from injection/LV. and surgical wound applications to topical and ingestible 
preparations and to test normal and variously impaired human immune system function. There have 
been no reports of adverse effects from such administrations in literature mostly reviewing non­
English work, and in a search of Western/English language literature for any reported adverse 
effects, in a few cases reporting controlled scientific studies. Also submitted were literature citations 
showing that bacteriophage are present in high numbers in the environment, including in non­
polluted and treated drinJdng water, and in foods and feeds, without any known harmful effects. 

'---:--::""" /' \ 

Inert Ingredients:  
 

   
 

 
 
 

Presence in the Environment: 
According to one review (Fuhnnan 1999) "The first reports of high viral abundance, exceeding 
the typical bacterial abundance of 109 per litre (Sieburth et aL 1988, Bergh et aL 1989, Proctor 
and Fuhrman 1990, Wommack et aL 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et a1. 1992, Bersheim 1993, Cochlan et a1. 1993, Paul et a1. 1993, 
Boehme et at. 1993, Maranger et a1. 1994, Hara et a1. 1996, Maranger & Bird 1996, 
Steward et aL 1996, Noble & Fuhrman 1998) have shown that viruses are consistently the most 
abundant biological entities in the sea~nearshore and offshore, tropical to polar, sea surface to 
sea floor, and in sea ice and sediment pore water. Viral abundances are typically 1010 per litre in 
surface waters (about 5-25 times the bacterial abundance), and follow the same general 
abundance patterns as bacteria. These patterns include a decrease of about one order of 
magnitude between rich coastal waters and oligotrophic (nutrient poor) open ocean, a decrease 
of between five- and tenfold from the euphotic zone to the upper midwaters (for example, 
500 m depth), and a further decrease several-fold to abyssal depths. As occurs with bacteria, sea 
ice is highly enriched in viruses compared with the water beneath it (Maranger et al. 1994), and 
sediment pore waters are highly enriched compared with overlying water (Paul et aL 1993, 
Steward et aL 1996)." In soil, bacteriophage were "at least 350-fold more than the highest 
numbers estimated from traditional viable plaque counts" or in the range of0.15-1.5x108 PFU/g 
soil (Ashelford et a1. 2003). Sewage plant effluents contained 103_10' PFU/lOO mL sewage 
with an approximate decrease of 1O! PFU/lOO mL with treatment (Calci et al. 1998). 

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Inert ingredient information may be entitled to confidential treatment*
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References: 
- Ashelford, K.E., Day, M.J. and Fry, J.C. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in SoiL Appl. Environ. Microbiol. 69, 285-289. 
- Bergh, 0., B0rsheim, K.Y., Bratbak, G. & Heldal, M. 1989. High abundance of viruses 
found in aquatic environments. Nature 340, 467--468. 
~ Boelune, J., Frisher, M.E., Jiang, S.C., Kellogg, c.A., Pichard, S., Rose, lB., Steinway, C. 
and Paul, J.H. 1993. Viruses, bacterioplankton, and phytoplankton in the southeastern Gulf of 
Mexico: distribution and contribution to oceanic DNA pools. Ma. Ecol. Prog. Ser. 97,1-10. 
- Bmsheim, K.Y. 1993. Native marine bacteriophage. FEMS MicrobioL Ecol. 102, 141-159. 
- Calci, K.R., Burkhardt III, W., Watkins, W.D. & Rippey, S.R 1998. Occurrence of Male-
Specific Bacteriophage in Feral and Domestic Animal Wastes, Human Feces, and Human 
Associated Wastewaters. AppL Environ. MicrobioL 64, 5027-5029. 
- Cochlan, W.P., Wikner, J., Steward, G.F., Smith, D.C. & Azarn, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments. Mar. EcoL Prog. Ser. 92,77-87. 
~ Hara, S., Koike, I., Terauchi, K., Kamiya, H. & Tanoue, E. 1996. Abundance of viruses in 
deep oceanic waters. Mar. Bco!. Prog. Ser. 145,269-277. 
- Fuhrman, J.A. 1999. Marine viruses and their biogeochemical and ecological effects. 
Nature 399, 541-548. 
~ Maranger, R., Bird, D. F. & Juniper, S. K. 1994. Viral and bacterial dynamics in arctic sea ice 
during the spring algal bloom near Resolute, NWT, Canada. Mar. Eco!. Prog. SeL Ill, 121-127. 
- Maranger, R. & Bird, D.E. 1996. High concentrations of viruses in the sediments of Lac 
Gilbert, Quebec. Microb. Eco!. 31,141-151. 
~ Noble, R.T. & Fuhrman, J.A. 1998. Use ofSYBR Green I for rapid epifluorescence counts 
of marine viruses and bacteria. Aquat. Microb. Ecol. 14, 113-118. 
- Paul, J.H., Rose, J.B., Jiang, S.C., Kellogg, C.A. & Dickson, L. 1993. Distribution of viral 
abundance in the reef environment of Key Largo, Florida. Appl. Environ. Microbial. 59, 718-724. 
- Proctor, L.M. & Fuhrman, J.A. 1990. Viral mortality of marine bacteria and cyanobacteria. 
Nature 343, 60-62. 
~ Sieburth, J.M., Johnson, P.W. & Hargraves, P.E. 1988. Ultrastructure and ecology of 
Aureococcus anophagefferens gen. et sp. nov. (Chrysophyseae): the dominant picoplankter 
during a bloom in Narragansett Bay, Rhode Island, Summer 1985. J. Phyco!. 24, 416-425. 
~ Steward, a.F" Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. EcoL Prog. Ser. 131,287-300. 
- Wommack, ICE., Hill, R T., Kessel, M., Russek-Cohen, E. & Colwell, RR. 1992. 
Distribution of viruses in the Chesapeake Bay. AppL Environ. MicrobioL 58, 2965-2970. 

Presence in Foods: 
According to one sOurce (Ackerman 1997) bacteriophage have been found in association with 
«buds, leaves, root nodules (leguminous plants), roots, rotting fruit, seeds, stems and straw; crown 
gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, buckwheat, 
clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, ryegrass, rye, 
timothy, tobacco, tomatoes, [and] wheat." The registrant submitted a literature review stating 
"Bacteriophage are commonly consumed by humans via various foods. In this context, 
bacteriophage have been commonly isolated from a wide range of food products, including ground 
beef, pork sausage, chicken, farmed freshwater fish, common carp and marine fish, oil sardine, raw 
skim mille, and cheese (Atterbury et aL 2003, Gautier et aL 2005, Greer 2005, KelUledy et aL 1986, 
KelUledy et aL 1984, Whitman & Marshall 1971). Several studies have suggested that 100% of the 
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ground beef and chicken meat sold at retail contain various levels of various bacteriophage. For 
example, bacteriophage were recovered from 100% of examined fresh chicken and pork sausage 
samples and from 33% of delicatessen meat samples analyzed (Kennedy et al, 1984). The levels 
ranged from 3.3-4.4xI0 1O PFUIIOO g of fresh chicken, up to 3.5x101O PFU/IOO g of fresh pork, and 
up to 2. 7xl 010 PFUIl 00 g ofroast turkey breast samples. In another study (Kennedy et al. 1986) 
samples of fresh chicken breasts, fresh ground beef, fresh pork sausage, canned corned beef, and 
frozen mixed vegetables were examined for the presence of coli phages. Although only three ATCC 
strains of E. coli were used as indicator host strains, coliphages were found in 48 to 100% of the 
various food samples examined." Reviewer's note: Indigenous bacteriophage recovered from foods 
in the cited references were more typically in the range of 10 1_105 PFU/lOO g meats and up to 105 

PFU/g (107 PFUIlOO g) in cheese and PFU numbers depended largely on extraction technique and 
the choice of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria 
have been detected (presence/absence) in up to 10% of disinfected surface and groundwater water 
sources in Spain and Israel (Annon et aI, 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli \Vith the result that regardless of storage conditions 
enrichment led to positive bacteriophage results in all tested materials, and in the majority of 
replicates (Maciorowski et al. 2001). 

References: 
- Ackennann, H. W. 1997. Bacteriophage ecology. Pages 335-339 in: Progress in Microbial Ecology 
(Proceedings of Seventh International Symposium on Microbial Ecology). M. T. Martins, M. I. Z. 
Sato, l M, Tiedje, L. C. N. Hagler, J, Dobereiner, and P. S. Sanchez, eds. Brazilian Society for 
Microbiology. Quoted in: http://www.apsnet.org/online/feature/phagesl 
- Annon, R., Araujo, R., Kott, Y, Lucena, F. and Jofre, J. 1997. Bacteriophage of enteric bacteria in 
drinking water, comparison of their distribution in two countries. J. AppL MicrobioL 83, 627-633. 
- Atterbury, RJ., Connerton, P.L., Dodd, C.E.R., Rees, C.E.D. and Connerton, I.F. 2003. 
Isolation and Characterization of Campylobacter Bacteriophage from Retail Poultry. AppL 
Environ. Microbiol. 69, 4511-4518. 
- Gautier, M., Rouault, A., Sommer, P. and Briandet, R. 1995. Occurrence of Propionibacterium 
freudenreichii Bacteriophage in Swiss Cheese. AppL Environ. MicrobioL 61, 2572-2576. 
- Greer, G.G. 2005. Bacteriophage Control of Foodbome Bacteria. J. Food Prot. 68, 1102-1111. 
- Kennedy Jr., J .E., Oblinger, J.L. and Bitton, G. 1984, Recovery of Coli phages from 
Chicken, Pork Sausage and Delicatessen Meats. J. Food Prot. 47, 623-626. 
- Kennedy Jr., lE., Wei, c.1. and Oblinger, J.L 1986. Methodology for Enumeration of 
Coliphages in Foods, AppL Environ. Microbiol. 51, 956-962. 
- Maciorowski, K.G" Pillai, S.D, and Ricke, S.C. 2001. Presence of Bacteriophage in 
Animal feed as Indicators of fecal Contamination. J. Environ, Sci. Health B36, 699-708. 
- Whitman, P ,A. and Marshall, R. T, 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. Appl. Microbiol. 22, 220-223. 

Health Effects: 
Much of the >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to \Videspread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 
formats, shows there have been no adverse effects reported from \Videspread use, and in a few 
cases controlled sCientific studies have also shown various benefits without adverse effects. 
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Transduction, Lysogeny and Bacteriophage Sequencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtmtes and analysis of the host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
absence of toxins, including E. coli 0157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0 l57:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis of the 
monophages in ECP-l 00 did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of231, MRlD 477868-03), including shigatoxins. Sequence 
analysis of bacteriophage was also used to search for any bacterial16s rRNA genes, which may 
indicate lysogenic phage - none were found in any of the monophage genomes. 

References: 
Hacker, J. & J.B. Kaper, 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbial. 54, 641-679. 

Host Range Testing: 
Data showing that monophage do not lyse 5 strains of Listeria monocytogenes, 5 species of 
Salmonella (enteritidis, typhimurium, newport,paratyphi B, dublin), 5 strains of Staphylococcus 
aureus or 5 strains of Pseudomonas aeruginosa was submitted in MRID 481521-02. Also 
included was testing of individual monophage for lysis against non-O 157:H7 E. coli strains. 
ECML-4 and ECML-117 each lysed 1 of76 tested strains, while ECML-134 lysed 18 strains 
including the one lysed by EMCL-117. ECML-134 is grown on E. coli Ec2111 ECOR-56 / 
ATCC 35375 which is reported as type 06:H1 while ECML-4 and ECML-117 are grown on 
type 07157:H7 E. coli strains. In total these phage lyse non-Ol57:H7 E. coli strains in less than 
9% of tested cases. 

Deficiencies: None. 
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EVALUATION RECORD 
EPA Review by: Joel V. Gagliardi, Ph.D. 
EPA Secondary Review b : John L. Kough, Ph.D. 
Study Type Temporary Food Tolerance Exe 

MRID Nos. None. 
Test Material 

Study No. 

Sponsor 

Testing Facility 

Titles of Reports 

Author 
Study Completed 

Study Summary 

Classification 

Good Laboratory 
Practice 

Lytic monophages for Escherichia coli 0157:H7. 

None given. 

Intralytix, Inc.; 70 I E. Pratt St.; Baltimore, MD 21202. 

None. 
Petition Requesting a Temporary Tolerance Exemption from the Requirement of a Tolerance for E. coli 
0157:H7 Specific Bacteriophage used on Food-Contact Surfaces in Food Processing Plants. 
None given. 
None given. 
Literature submitted established that bacteriophage have been used historically and through modern 
times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that only infect specific 
bacteria. Clinical uses encompass all manner of administration from injection/I.V. and surgical wound 
applications to topical and ingestible preparations and to test nonnal and variously impaired human 
immune system function. There have been no reports of adverse effects from such administrations in 
literature mostly reviewing non-English language work, and in a search of WesternJEnglish language 
literature for any reported adverse effects, in a few cases using controlled scientific studies. Also 
submitted were literature citations showing that bacteriophage are present in high numbers in the 
environment including in non-polluted waters up to 1010 PFU/L and in treated drinking water. 
Bacteriophage presence reported in foods and feeds ranges from 10 1_105 PFU/IOO g meats and up to 
107 PFU/I00 g in cheese, without any known hannful effects after consumption. Bacteriophage are 
common and abundant in soils and in a wide range of plant materials. The main risk issue associated 
with use of bacteriophage as an antimicrobial agent is to ensure use of bacteriophage and host bacteria 
lacking toxin production or pathogenicity factors. Cell-free filtrates are utilized for the pesticidal 
product. Peer- reviewed literature or analysis of host strain and bacteriophage properties show the host 
strains are atoxigenic, and bacteriophage sequences did not reveal any known toxin genes, specifically 
those associated with E. coli, including shigatoxins. Sequence analysis was also used to search for any 
bacterial 16s rRNA genes in the bacteriophage, which may indicate lysogenic phage - none were found 
in any of the monophage genomes. The lytic nature of mono phages was tested to ascertain they wi[l not 
horizontally pass host genes; bacteriophage were selected that either completely lyse or have no 
activity against hundreds of E. coli 0 157:H7 strains; bacteriophage that incompletely lyse E. coli were 
not selected. Bacteriophage combined in ECP-I00 are 0.00027% by weight and label use rates are a 109 

PFU/mL working solution applied to food and non-food contact surfaces. PCR data showing that the 
host bacterium E. coli Ec21 11 ECOR-56! ATCC 35375 does not produce shigatoxins Stx-l or Stx-2 
was submitted in MRID 481521-01. Data showing that monophage lysed tested non-OI57:H7 E. coli 
in less than 9% of instances and did not lyse various Listeria, Salmonella, Staphylococcus or 
Pseudomonas species was submitted in MRID 481521-02. 
ACCEPTABLE. ' 

Not applicable. 

Presence in the Environment: 
According to one review (Fuhrman 1999) "The first reports of high viral abundance, exceeding 
the typical bacterial abundance of 109 per litre (Sieburth et a1. 1988, Bergh et a1. 1989, Proctor 
and Fuhrman 1990, Wommack et a1. 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et a!. 1992, B0rsheim 1993, Coch1an et al. 1993, Paul et al. 1993, 
Boehme et a!. 1993, Maranger et al. 1994, Hara et al. 1996, Maranger & Bird 1996, 



64

Steward et aL 1996, Noble & Fuhrman 1998) have shown that viruses are consistently the most 
abundant biological entities in the sea-nearshore and offshore, tropical to polar, sea surface to 
sea floor, and in sea ice and sediment pore water. Viral abundances are typically 10 10 per litre in 
surface waters (about 5-25 times the bacterial abundance), and follow the same general 
abundance patterns as bacteria. These patterns include a decrease of about one order of 
magnitude between rich coastal waters and oligotrophic (nutrient poor) open ocean, a decrease 
of between five- and tenfold from the euphotic zone to the upper midwaters (for example, 
500 m depth), and a further decrease several-fold to abyssal depths. As occurs with bacteria, sea 
ice is highly enriched in viruses compared with the water beneath it (Maranger et al. 1994), and 
sediment pore waters are highly enriched compared with overlying water (paul et a!. 1993, 
Steward et al. 1996)." In soil, bacteriophage were "at least 350-fold more than the highest 
numbers estimated from traditional viable plaque counts" or in the range of 0.15-1.5xl 08 PFU/g 
soil (Ashelford et al. 2003). Sewage plant effluents contained 103_105 PFU/lOO mL sewage 
with an approximate decrease of 101 PFU/IOO mL with treatment (Calci et a!. 1998). 

References: 
- Ashelford, K.E., Day, M.J. and Fry, J.e. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in Soi!. App!. Environ. Microbio!. 69, 285-289. 
- Bergh, 0., B0fsheim, K.Y., Bratbak, G. & Heldal, M. 1989. High abundance of viruses 
found in aquatic environments. Nature 340,467-468, 
- Boehme, J" Frisher, M.E., Jiang, S,C" Kellogg, CA., Pichard, S., Rose, J,8., Steinway, C, 
and Paul, J.H. 1993, Viruses, bacterioplankton, and phytoplankton in the southeastern Gulf of 
Mexico: distribution and contribution to oceanic DNA pools. Ma, EcoL Prog. Ser. 97, 1-10, 
- B0l'sheim, K.Y. 1993. Native marine bacteriophage. FEMS Microbio!' Eco!. 102, 141-159, 
- Calci, K.R., Burkhardt Ill, W., Watkins, w.n. & Rippey, S.R. 1998. Occurrence of Male-
Specific Bacteriophage in Feral and Domestic Animal Wastes, Human Feces, and Human 
Associated Wastewaters, App!. Environ. Microbio!. 64, 5027-5029. 
- Cochlan, W.P., Wilmer, J., Steward, G.F., Smith, D.C. & Azarn, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments, Mar. Eco!. Prog, Ser. 92, 77-87. 
- Hara, S" Koike, J., Terauchi, K., Kamiya, H. & Tanoue, E. 1996. Abundance of viruses in 
deep oceanic waters. Mar, EcoL Prog. Ser. 145,269-277. 
- Fuhrman, J,A, 1999. Marine viruses and their biogeochemical and ecological effects, 
Nature 399,541-548. 
- Maranger, R., Bird, D, F, & Juniper, S. K. 1994. Viral and bacterial dynamics in arctic sea ice 
during the spring algal bloom near Resolute, NWT, Canada, Mar, Ecol. Prog. Ser. 111, 121-127. 
- Maranger, R. & Bird, D.E. 1996, High concentrations of viruses in the sediments of Lac 
Gilbert, Quebec. Microb. Eco!. 31,141-151. 
- Noble, R.T, & Fuhrman, J.A. 1998, Use ofSYBR Green I for rapid epifluorescence counts 
of marine viruses and bacteria. Aquat. Microb. Ecol. 14, 113-118. 
- Paul, J.R., Rose, J.B., Jiang, S.C., Kellogg, C.A. & Dickson, L. 1993. Distribution of viral 
abundance in the reef environment of Key Largo, Florida, App!. Environ. Microbio!. 59, 718-724, 
- Proctor, L.M. & Fuhrman, J,A. 1990, Viral mortality of marine bacteria and cyanobacteria, 
Nature 343, 60-62. 
- Sieburth, lM" Johnson, P.W. & Hargraves, P,E. 1988. Ultrastructure and ecology of 
Aureococcus anophagefJerens gen. et sp, nov. (Chrysophyseae): the dominant picoplankter 
during a bloom in Narragansett Bay, Rhode Island, Summer 1985. J. Phyco!. 24, 416-425. 
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- Steward, G.F., Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. EcoL Prog. Ser. 131, 287-300. 
- Wommack, K.E., Hill, RT., Kessel, M., Russek-Cohen, E. & Colwell, RR 1992. 
Distribution of viruses in the Chesapeake Bay. AppL Environ. MicrobioL 58, 2965-2970. 

Presence in Foods: 
According to one source (Ackennan 1997) bacteriophage have been found in association with 
"buds, leaves, root nodules (leguminous plants), roots, rotting fruit, seeds, stems and straw; crown 
gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, buckwheat, 
clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, ryegrass, rye, 
timothy, tobacco, tomatoes, [and] wheat." The registrant submitted a literature review stating 
"Bacteriophage are commonly consumed by humans via various foods. In this context, 
bacteriophage have been commonly isolated from a wide range of food products, including ground 
beef, pork sausage, chicken, farmed freshwater fish, common carp and marine fish, oil sardine, raw 
skim milk, and cheese (Atterbury et al. 2003, Gautier et al. 2005, Greer 2005, Kennedy et al. 1986, 
Kennedy et al. 1984, Whitman & Marshall 1971). Several studies have suggested that 100% of the 
ground beef and chicken meat sold at retail contain various levels of various bacteriophage. For 
example, bacteriophage were recovered from 100% of examined fresh chicken and pork sausage 
samples and from 33% of delicatessen meat samples analyzed (Kennedy et aL 1984). The levels 
ranged from 3.3-4.4xl0 1O PFUIlOO g of fresh chicken, up to 3.5xl0 1O PFU/I00 g offresh pork, and 
up to 2. 7xl 010 PFUIl 00 g of roast turkey breast samples. In another study (Kennedy et al. 1986) 
samples of fresh chicken breasts, fresh ground beef, fresh pork sausage, canned corned beef, and 
frozen mixed vegetables were examined for the presence of co1iphages. Although only three ATCC 
strains of E. coli were used as indicator host strains, coliphages were found in 48 to 100% of the 
various food samples examined." Reviewer's note: Indigenous bacteriophage recovered from foods 
in the cited references were more typically in the range of 10! -I 05 PFU/l 00 g meats and up to lOs 
PFU/g (107 PFUIlOO g) in cheese and PFU numbers depended largely on extraction technique and 
the choice of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria 
have been detected (presence/absence) in up to 10% of disinfected surface and groundwater water 
sources in Spain and Israel (Armon et aL 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli with the result that regardless of storage conditions 
enrichment led to positive bacteriophage results in all tested materials, and in the majority of 
replicates (Jv1aciorowski et aL 2001). 

References: 
- Ackennann, H. W. 1997. Bacteriophage ecology. Pages 335-339 in: Progress in Microbial Ecology 
(Proceedings of Seventh International Symposium on Microbial Ecology). M. 1. Martins, M. 1. Z. 
Sato,1. M. Tiedje, 1. C. N. Hagler, J. Dabereiner, and P. S. Sanchez, eds. Brazilian Society for 
Microbiology. Quoted in: http://www.apsnet.org/online/feature/phages/ 
- Armon, R., Araujo, R., Kott, Y., Lucena, F. and Jofre, 1. 1997. Bacteriophage of enteric bacteria in 
drinking water, comparison oftheir distribution in two countries. 1. Appl. MicrobioL 83,627-633. 
- Atterbury, RI., Connerton, P.L., Dodd, C.E.R., Rees, C.E.D. and Connerton, l.F. 2003. 
Isolation and Characterization ofCampylobacter Bacteriophage from Retail Poultry. Appl. 
Environ. Microbiol. 69, 4511-4518. 
- Gautier, M., Rouault, A., Sommer, P.'and Briandet, R. 1995. Occurrence of Propionibacterium 
freudenreichii Bacteriophage in Swiss Cheese. Appl. Environ. MicrobioL 61, 2572-2576. 
- Greer, G,G. 2005. Bacteriophage Control ofFoodbome Bacteria, l Food Prot. 68, 1102-1111. 
- Kennedy Jr., lE., Oblinger, 1.L. and Bitton, G. 1984. Recovery of Coli phages from 
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Chicken, Pork Sausage and Delicatessen Meats. 1. Food Prot. 47, 623-626. 
- Kennedy Jr., lE., Wei, C.1. and Oblinger, J.L. 1986. Methodology for Enumeration of 
Coliphages in Foods. App!. Environ. Microbio!. 51, 956-962. 
- Maciorowski, K.G., Pillai, S.D. and Ricke, S.C. 2001. Presence of Bacteriophage in 
Animal feed as Indicators of fecal Contamination. 1. Environ. Sci. Health B36, 699-708. 
- Whitman, P.A. and Marshall, R.T. 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. Appl. Microbiol. 22, 220-223. 

Health Effects: 
Much ofthe >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to widespread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 
formats, shows there have been no adverse effects reported from widespread use, and in a few 
cases controlled scientific studies have also shown various benefits without adverse effects. 

Transduction, Lysogeny and Bacteriophage Sequencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtrates and analysis of the host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
absence of toxins, including E. coli 0157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis of the 
monophages in ECP-l 00 did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of231, MRID 477868-03), including shigatoxins. Sequence 
analysis of bacteriophage was also used to search for any bacterial 16s rRNA genes, which may 
indicate lysogenic phage - none were found in any of the monophage genomes. 

References: 
Hacker, J. & J.B. Kaper. 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbio!' 54, 641-679. 

Host Range Testing: 
Data showing that monophage do not lyse 5 strains of Listeria monocytogenes, 5 species of 
Salmonella (enteritidis, typhimurium, newport,paratyphi B, dublin), 5 strains of Staphylococcus 
aureus or 5 strains of Pseudomonas aeruginosa was submitted in MRlD 481521-02. Also 
included was testing of individual monophage for lysis against non-OI57:H7 E. coli strains. 
ECML-4 and ECML-117 each lysed 1 of76 tested strains, while ECML-134 lysed 18 strains 
including the one lysed by EMCL-117. ECML-134 is grown on E. coli Ec2111 ECOR-56 / 
ATCC 35375 which is reported as type 06:Hl while ECML-4 and ECML-117 are grown on 
type 07157:H7 E. coli strains. In total these phage lyse non-OI57:H7 E. coli strains in less than 
9% of tested cases. 

Deficiencies: None. 



*Pages 67-90 Privileged attorney-client communication*
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Hi Tracy, 

RE: ECP-100 EUP 74234-EUP-E waiting for PRIA fix 
Eliot Harrison to: Tracy Lantz 11/15/201006:37 PM 

Here's the previously submitted label with the expiration date. I 
noticed that the Storage & Disposal language wasn't updated. Do you 
want to include that in a cover letter or do you want me to update. 
Regards, 
Eliot 

-----Original Message-----
From: Lantz.Tracy@epamail.epa.gov [mailto:Lantz,Tracy@epamail.epa.gov] 
Sent: Monday, November 15, 2010 6:12 PM 
To: Eliot Harrison 
Subject: RE: ECP-IOO EUP 74234-EUP-E waiting for PRIA fix 

Please send your current label. In addition, the BPPD review has 
indicated that the label must include a use by date which is within 60 
days of manufacture. 

Thanks 
[Embedded image moved to file: pic00608.jpg) 
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Directions for Use 
It is a violation of federal law to use this 
product in a manner inconsistent with its 
labeling. 

ECP-IOO can is for use on food and non­
food-contact surfaces in food-processing 
plants. Prior to application, add I part of 
ECP-l 00 into a clean container. Then add 
9 parts of non-chlorinated water. If water 
is taken from a chlorinated source, allow 
the water to sit at room temperature for 24 
hours prior to addition to ECP-I 00. After 
dilution, the use-solution or working titer 
ofECP-IOO is approximately 109 PFU!ml. 

FOR EXPERIMENTAL-USE ONLY 
ECP-]OO 

For the control of E. coli 0157:H7 on Food and Non-Food 
Contact Surfaces in Food Processing Plants 

NOT FOR SALE TO ANY PERSON OTHER THAN A 
PARTICIPANT OR COOPERATOR OF THE EPA-APPROVED 

EX£ERIMENTAL-tJSE-PROGRAM ... - '-'- ---
Active1"ngredient 
V ,,£Ii nl ;;;7·U7 specific Bacteriophages* ............. 0.000J7% 

____ ......... ;:.~: .. : .. ... "_".-~-c::;::f§_JJ973% U:: ......... . 

rec'd "\15 
Wot "1; 1/ "f M-J,(, Sf D. 

Precautionary Statements 
Hazards to Humans: Avoid 
contact with eyes, skin or 
clothing. Wash thoroughly with 
soap and water after handling. 

Storage and Disposal 
Do not contaminate water, food or 
feed by storage or disJXJsal. 
Storage: Store in original plastic 
container at 4°C. 

Appl~the ECP-I 00 use-solution by either '0mprised of the following monophages: ECML-4, ECMb,-117 and 
spraymg onto sutfaces to be treated, or by fECML-134. Nominal titer ofECP-l 00 is 1010 PFU/ml 
direct application with a spreading device 

Pesticide Disposal: Wastes 
resulting from the use of this 
product may be disposed of 011-

site or at an approved waste 
disposal facility. 
Container Disposal: Triple rinse 
(or equivalent). Then offer for 
recycling or reconditioning, or 
dispose of in a sanitary landfill, or 
by incineration, of if allowed by 
state and local authorities, by 
burning. If burned, stay out of 
smoke. 

such as a mop dedicated solely to ECP-
100 application. 

Only use ECP-IOO as an adjunct to EPA 
registered food-contact surface 
sanitizers. Apply ECP-IOO at least 5 
minutes prior to using an EPA registered 
sanitizer following the use-instructions 
for the EPA registered sanitizer. 

.p OU'F DL" ... pl_1 

CAUTION 

EPA Experimental Use Permit No. 74234-EUP­
EPA Establishment Number: 

Net Contents: 

Intralytix Inc. 
70 I East Pratt SI. 

Baltimore, MD 21202 

(\k j!_ k Joe _ ·:s 0 we 
lIS '4"'-s, ,J 0-

*," -"\ [,C. ,e v-I \e~",' '1-- (eP' ~''f 
"'~ f ~ 
'" JO,A """"' \ M c«J.. 

""'" r' v,",-W 
Expiration Date: (60 days from the date of manufacture 

will be inserted) 

.j 
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Directions for Use 
It is a violation of federal law to use this 
product in a manner inconsistent with its 
labeling. 

ECP-IOO can is for use on food and non­
food-contact surfaces in food-processing 
plants. Prior to application,add 1 part of 
ECP-lOO into a clean container. Then add 
9 parts of non-chlorinated water. If water 
is taken from a chlorinated source, allow 
the water to sit at room temperaturefor24 
hours prior to addition to ECP-I 00. After 
dilution, the use-solution or working titer 
ofECP-IOO is approximately 109 PFU/ml. 
Apply the ECP-I 00 use-solution by either 
spraying onto surfaces to be treated, or by 
direct application with a spreading device 
such as a mop dedicated solely to ECP-
100 application. 

Only use ECP-l 00 as an adjunct to 
EPA registered food-contact surface 
sanitizers. Apply ECP-l 00 at least 5 
minutes prior to using an EPA 
registered sanitizer following the 
use-instructions for the EPA 
registered sanitizer. 

FOR EXPERIMENTAL-USE ONLY 
ECP-IOO 

For the control of E. coli 0157:H7 on Food and Non-Food 
Contact Surfaces in Food Processing Plants 

NOT FOR SALE TO ANY PERSON OTHER THAN A 
PARTICIPANT OR COOPERATOR OF THE EPA-APPROVED 

EXPERIMENTAL USE PROGRAM 

L')+I~ 
Active Ingredient V 
E. coli 0157:H7 specific Bacteriophages* ............. 0.00027% 

Inert Ingredients ................................................ 99.99973% 

'Comprised ~e following'q1pfiophages: ~I..r4, ECML-JI7 and 
ECML-134. ¥ominaJ titer 0pf:..(:P-IOO is .1ql""PF?lmJ 

. M<,,"J n"1' c{6)14 ),0..<+0 be 
KEEP OUT OF REACH OF CHILDREN 

CAUTION 
+/." 3pd"M c 

EPA Experimental Use Permit No. 74234-EUP­
EPA Establishment Number: 

Net Contents: 

Precautionary Statements 
Hazards to Humans: Avoid 
contact with eyes, skin or 
clothing. Wash thoroughly with 
soap and water afi('f handling. 

Storage and Disposal 
Do not contaminate water, food or 
feed by storage or disposaL 
Storage: Store in original plastic 
container at 4°C. 
Pesticide Disposal: Wastes 
resuttmg trom the use of this 
product may be disposed of on­
site or at an approved waste 
disposal facility. 
Container Disposal: Triple rinse 
(or equivalent). Then offer for 
recycling or reconditioning, or 
dispose of in a sanitary landfill, or 
by incineration, of if allowed by 
state and local authorities, by 
burning. If burned, stay out of 
smoke. 

Intralytix Inc. 
701 East Pratt St 

Baltimore, MD 21202 

\",'" Joe\ 
'( \>~W\\:. 

1\(1 \11 

Joe\ olc~ 
)1,;.",> \"kL1 

~';loIO 

.. -,' 
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Email Notification of Negotiated Due Date 
Pesticide Registration Improvement Act to: lantz.tracy 
Sent by: DCQPPAPPS01 

. __ ._. __ ~"._~~!~~se respond !~Pesti~~~~_~~~i~!~~~ .. __ .. 

SUBJECT: Notification -~ Due Date for Decision #416027 has been re-negotiated 

Please note: The PRIA Due Date for the following decision has been negotiated: 

Decision Number: 416027 
Original Due Date: 04/13/20tO 
Negotiated Due Date: 04/10120 t t 
You are a Reviewer assigned to a data package for this decision 

01/07/2011 08:22 AM 

This is an automatically generated notification message. Please do not reply to this address. 
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, 

, SlA' PR' ~~ENCY 

Recommendation of Division Directors 
Negotiated Due Dates 

Decision#: D 416027 I Registration#: 74234-EUP-E J Petition #: 9G7585 

Fee Category: A520 PRIA Decision Time Frame: 9 months 

Submitted by: Velma Noblerrracy Lantz Branch: RMBI I Date: 1/5/11 

Company: IntraIytix, Inc 

Original Due Date: January 10, 2011 1 Proposed New Due Date: April 10, 2011 

Previous Due Dates: two 

Is the-"Fi~ ~ 
Issue \' dn Iby lau. 

efficacy to the characterization and temporary food tolerance " 

exemption. The most critical issue to addressed was whether this bacteriophage produces toxinS'; 
pathogenicity factors or lysogenized phage. Submission was renegotiated to allow company to 
address the deficiencies. Additional information was provided to the Agency but did not arrive by 
promised date of 6/14/10. Information arrived 7/16/10 thus the need for a second renegotiation. 
BPPD has completed the review of this additional data and indicated that all data requirements have 
now been satisfied. The Final Rule (FR) for the temporary tolerance exemption was drafted and sent 
to OGC for review and concurrence in December. OGC has raised a number of questions on the 
draft temporary tolerance exemption. These questions have prompted a meeting between OGC, AD, 
and BPPD on 1/6/11. Additional time is needed to address any additional concerns which may be 
raised by OGC, revise the temporary tolerance exemption, receive concurrence from OGC and issue 
the FR. 

Summary of Deficiency Type(s): Not Submitted (N) Deficiencies (D) 
Pt:oduct Chemistry: Acute Tox: Efficacy: Labeling: Other 

Describe Interactions with Company (describe when contacted and company's response including 
response to previous negotiated d~e dates): The company was contacted in mid December regarding 
the need for additional time for OGC to complete the review of the temporary tolerance exemption 
and AD to . The Ion '0 with a 90 day . 

, 
"75 Day" Letter sent? (Date sent) , _X_No and reason for none? 

Concerns were discussed via call. 

Rationale for Proposed Due Date: 

New due date allows 90-additional days to flnidize draft document and establish the temporary 

/' I that' 
, 

'last . -~ X Not 

• :V • 
,~ y 

["A X A 1-(1-\\ I D 
. , • 

,ll 
",v 

to ~ 

17~ ,J, )loP np" vu 

1-1-1./ 5j IiI, '"'. co ,,/4 
.OTE liS n I '<;1/1 I J.nl/ 

EPA Form 1320-1A (1190) 
, , COpy 
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ECP-100, File Symbol No. 74234-EUP; PRIA Extension 
Eliot Harrison 
to: 
Tracy Lantz 
12/20/201006:11 PM 
Show Details 

Hi Tracy, 

Page 1 of! 

On behalf of Intralytix Inc., I am requesting that the PRIA deadline for experimental use permit {EUP)/temporary 
tolerance for ECP~100 be extended from January lOJ 2011 until April 10, 2011. The reason for the extension is to 
allow the Agency additional time to process the temporary tolerance action. 

If you have any questions about this request, please contact me at (202) 393-3903, ext. 14 or e-mail at 
eh a rri so n@lewisharrison.com 

Best rega rds, 
Eliot 

file://C:\Documents and Settings\tiantz\Local Settings\TemD\notesFCBCEE\~weh5297_htm 1 ?I?O!?Ol n 
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Re: E coli bacteriophage temp. tol. exemption OJ 
Joe! Gagliardi to: Ange!a Huskey 

',Y,!<O', -7> 0\ "",,-,_, 
12128/201002:24 PM 

Cc: John Kough, Tracy Lantz 

Angela, 
I can answer most of these questions directly; 
1. How broadly do we intend to set this tolerance exemption? And re!atedly, how broadly does the 
science support setting this tolerance exemption? With my very limited understanding of how these 
phages work, ! see three different ways of setting this up (and which one we choose will direct the types of 
changes that wi!! need to be made to the tolerance document): 
Phage infect only bacteria. The host range is known only for those hosts tested for lysis (by plaque 
formation). 
(a) The tolerance itself says "E. coli 0157:H7 specific bacteriophages". This is what the applicants asked 
for, but it seems pretty broad. !t would appear to cover any bacteriophage that targets E. coli 0157:H7. (If 
we do want it to be so broad and the science supports this, I would suggest different wording that would 
be dearer as to what we mean.) Given that we mention the specific mono phages in the tolerance 
document and that we specifica!!y tested these to ensure that they were safe, it seems that such a broad 
tolerance might cover some phages that might not be safe. 
! do not mind the tolerance exemption being broad, though they are currently testing only three 
bacteriophage for an EUP so this is only a temporary tolerance. I would not limit the tolerance to any 
specific pathogenicity factors since other may be implicated in E. coli 0157:H7 later - I am fine keeping 
the risk assessment with the reviews for this product. 
(b) The science review refers to "lytic monophages specific for E. coli 0157:H7", which seems narrower 
than the title of the tolerance exemption. Is it? If so, is it necessary to limit what is covered by the 
exemption to the "lytic monophages .... " to avoid any possible safety concern? A!so, we mention a few 
times in the science review that the phages cannot produce shigatoxins, and completely lyse or have no 
activity against other strains. Do we need to add these as criteria to our tolerance exemption, Le., you 
won't qualify for the exemption unless you meet these criteria? Or does the term "E. coli 0157:H7 specific 
bacteriophages" mean that there won't be any phages that meet that description that would not also meet 
the criteria? 
We avoided safety concerns mainly through sequences of the phage and determination that the host 
bacteria did not contain shigatoxins. There is no test for lysogeny, just for lysis. Therefore, in testing 
where individual phage did not lyse tested E. coli, we cannot say for sure they did not lysogenize. Most 
lysed the target cells so we have very reasonable certainly, along with the sequencing and toxin checking, 
for food-use safety. 
(c) The tolerance document refers to the Jhree specific monophages that comprise the mixture: ECML-4, 
ECML-117, and ECML-134. Do we know if the mixture of bacteriophages is anticipated to change? 
Should we be specific about these mono phages as the particular substances that are being exempted 
from a tolerance? 
For this EUP it will not change, though they may want to test other phage later ~ and these, plus the host 
bacteria used to grow them in culture, would need a similar review, but perhaps a new tolerance 
exemption review can be avoided by keeping it nonspecific for now. 
2. We refer to a few human studies in the science review. Were these actual studies submitted or were 
they just part of a literature review? Have they been submitted to our human studies review team to see if 
it is alright for the Agency to rely on these studies? 

" . There are upwards of 10 CFU bacteria per gram feces, and phage number perhaps 1 Ox that level. They 
are very numerous and inseparable from bacterial populations. There are no standardized tests for 
toxicity/pathogenicity and no need to conduct them since phage can only infect bacteria. The literature 
cited was not for these phage rather for those tested for similar exposure patterns, in some cases for 
pharmaceutical uses. Phage are on the very safe side of risk assessments generally. 
3. !s there some confusion about how the EUP wi!! be conducted? The review notes that although the 
experiment is taking place at Tyson Fresh Meats plants, there is a reference to Perdue personnel in the 
documentation. 
Yes, there is some confusion. 
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4. It is not really correct to say that we are waiving the data requirements for data where we obtain 
information relevant to those effects through public literature. Waivers are appropriate in instances where 
the particular data would be unhelpful or inappropriate based on the particular characteristics of the 
pesfrcide. When we obtain information related to the pesticide's effects (e.g., toxicity) through public 
literature, the data requirement is actually fulfilled. 
There is no tox/path data for these particular phage, rather we relied on the weight of evidence approach 
to grant waivers. We could have just said 'not required' though this may not be standard practice for AD. 
5. We say that there are a number of reports of studies done using bacteriophages as antibiotics or for 
other therapeutic reasons, and there have been no adverse effects reported as a result of such usage. 
This information is only helpful if it is relevant to the bacteriophages at issue here. How does that 
information apply to the bacteriophages at issue here? Are they the same types? Do aU bacteriophages 
have the same characteristics? (J thought there were some that could be harmfuL) We probably just need 
a sentence or two that explains why the historical use that has not revealed any adverse effects is 
relevant to the particular bacteriophages that we're concerned about in this exemption. 
Bacteriophage are very numerous and exposure to them ubiquitous. The sole risk is gene transfer from 
pathogenic bacteria so we attempted to rule this out using non-pathogen hosts and sequencing the phage 
specific to this tolerance exemption. [am confident this is enough. The literature review mainly cites their 
relative ubiquity and safety for various exposures, except of course for the nagging rare ones that can 
transfer toxins. 
6. On a related note, we say often that phages are found everywhere without any reported adverse 
effects, but can we really be so general? As [ mentioned in #5, [ thought some phages could be harmful. 
Shouldn't we be more careful about what general statements we make? 
Phage are EVERYWHERE - and none are harmful. They may, however, transfer pathogenicity traits 
andlor toxin production genes between bacteria. We would not want this to occur in a food processing 
plant so we have them select primarily lytic phage ([ysogenic phage insert into the host genome) and that 
lack pathogenicity factors, in this case shigatoxin genes. Other phage would have differing concerns. For 
example if this were phage active against Vibrio we would want to ensure that they could not carry 
Cholera toxin genes. There are a few dozen other examples. Since these are used to mitigate potential 
human pathogens we are being extra cautious and requiring sequencing of the specific phage. 

*************************************************************** ** 
Joe[ V. Gagliardi, PhD. 
U.S. Environmenta[ Protection Agency, Mailcode 7511-P 
OCSPP, OPP, BPPD, Microbia[ Pesticides Branch 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

703-308-0116 - phone 1703-305-0118 or 703-308-7026 - fax 
http://www.epa.gov/pesticides/biopesticides 
***************************************************************** 

Angela Huskey 

From: 
To: 
Cc: 
Date: 
Subject: 

Angela Huskey/DC/USEPAIUS 
Tracy LantziOC/USEPAlUS@EPA 
John Kough/DCfUSEPAlUS@EPA,Joel Gagliardi/DC/USEPAlUS@EPA 
12/28/201001:34 PM 
E coli bacteriophage temp. tol. exemption 

Attomey-Client Communication 
Attomey Work Product 
Pre-Decisional/Deliberative 
Privileged and Confidential-Do Not Release 

Tracy, 

121281201001:34:49 PM 
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*Commercial/financial information may be entitled to confidential treatment*

*Privileged attorney-client communication*
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Thanks, 
Angela 

[attachment "EUP draft template temp tol Interlyflx Ec 0157 121610 JLK.TKL.ah.doc" deleted by Joel 
Gag1iardilDC/USEPAlUSJ 

*********************************** 

Angela M.D. Huskey 
Office of General Counsel, Pesticides and Toxic Substances Law Office 
Mail Code 2333A 
Environmental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

Room 7426HH ~ Ariel Rios North 
Phone: (202) 564-2892 
Fax: (202) 564-5644 

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Privileged attorney-client communication*
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Re: Temporary tolerance for a bateriophage Gdl 
Tracy Lantz to: ~l§t!<aczmarek 12/161201012:29 PM 
Cc: Jonathan FleUChaUS, Dennis Edwards, Velma Noble \ ~ 

--_. ><x cv , ---- --~~~~\\'Cil;o~\).J;\lre~;a-1i<V\G-------·~· 
Hi, Chris and Jonathan, '-'-:,-::"7':.-;:-' -" .~_ qo MJ'$ 
Attached below is the draft temporary tolerance J have been working on for E. coli bacteriophages. 
I used the Westlaw example which was provided (below) and worked closely with John Kough in BPPD. 
I wrote this based on the PRJA due data of 1/10/11. I am aware that we will need to renegotiate in order to 
address your comments. 
J will revise the dates in this document once I have a renegotiation in hand from the company. 

I!@ 
~ 

EUP dralt templ.ale lemp lollnlerlytiK Ec 0157 121610JLK.TKl.doc 

Here is the memorandum/assessment from BPPD for1his experimental use permit 

I!@ 
E.I 

I ntralytix_ 0 157H? _PMge_ 0 ERt.doc 

Please provide your comments by-J.an. 6, 2011 .. 
Thanks in advance. ®.l>3»,,'''''·'·· 

Tracy Lantz 
Regulatory Team 3:1. 
Antimicrobials Division 
U. S. Environmental Protection Agency 
Phone: (703)30SHS415 
FAX: (703) 3084148:1. 

Chris Kaczmarek Cc)nftden1'iaf Attorney·Client Communication 

From; 
To; 
Cc: 
Date: 
Subject: 

Confidential 

Chris KaczmarekiDC/USEPNUS 
Tracy LantziDC/USEPNUS@EPA 
Jonathan FleuchauslDC/USEPAfUS@EPA 
09/07/201012:21 PM 
Re: Temporary tolerance for a bateriophage 

Attomey-Cllent Communication 
Attomey Work Product 

091071201012:21:09 PM 

Pre-Decisional/Deliberative -- Do Not Release Under FOIA Without Further Review 
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m 
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Thanks, Chris! 

Tracy Lantz 091071201010:45:33AM 

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Privileged attorney-client communication*
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Tracy, 

Re: Fw: Temporary tolerance for a bacteriophage G:J 
John Kough to: Tracy Lantz 
Cc: Dennis Edwards, Velma Noble 

12/16/201007:10 AM 

This draft looks good. I would suggest that you choose option #1 for the cumulative mechanism of 
toxicity. There is no indication that there 'is any mammalian toxicity for these bacteriophage so there 
cannot be a common mechanism of toxicity. And for the international residue limits, I am not aware of any 
international standards for these agents so again I would choose option #1: no intemational residue limits. 

You have shown some great flex'lbility In doing this tolerance for an active that is somewhat outside the 
norm for AD. Thanks for asking the questions, putting up with the less than satisfactory explanations and 
getting the job done. 

John K. 

Tracy Lantz Thanks-'again for your assistance with this. Atta ... 12/15/201007:55:20 PM 

From: Tracy LantzlDC/USEPA/US 
To: John Kough/DC/USEPA/US@EPA 
Cc: 
Date: 

Dennis Edwards/DClUSEPA/US@EPA, Velma Noble/DC/USEPA/US@EPA 
12115/201007:55 PM 

Subject: Re: Fw: Temporary tolerance for a bacteriophage 

Thanks again for your assistance with this. Attached below is my latest draft. 
I have a few questions at this point: 

1) In the Cumulative Effects from Substances with a Common Mechanism of Toxicity section, should I 
use the boilerplate: "Option 1" or should I write some alternative language? 

2) Which option should I select for International Residue Limits? 

[attachment "EUP draft template temp tal Interlytix Ec 0157 121510 JLK.TKl.doc" deleted by John 
Kough/DC/USEPAlUSj 

Just in case you need it, here is the example document I received from OGC. 

[attachment "WesUaw_Document_11_11_10.pdf' deleted by John KoughlDC/USEPNUSj 

Tracy Lantz 

John Kough 
Tracy Lantz 

Hi Chris, My name is Tracy, rm in AD and am cu ... 

Tracy, Here is a version of the temporary toleran .. . 
I-fe-re Is' th-e-cfocu'ment I have been working -an. P .. . 

09/07/2010 10:45:33 AM 

12/03/201002:20:28 PM 
11/30/201005:38:18 PM 
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Tracy Lantz .. 097071201010:45:33 AM 
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Re: Fw: Temporary tolerance for a bacteriophage :3 
Tracy Lantz to: John Kough 
Cc: Dennis Edwards, Velma Noble 

Thanks again for your assistance with this. Attached below is my lates1 draft. 
I have a few questions at1his pJint: 

12/15/201007:55 PM 

1) In the Cumulative Effects from Substances with a Common Mechanism of Toxicity section, should I 
use the boilerpla1e: "Option 1" or should I write some alternative language? 

2) Which option should I select for International Residue Limits? 

EUP draft temJ:li:J.e temp tollnterl.Yti~ Ec 0157 12151 a JlK. TKL.doc 

Just in case you need it, here is the example document I received from OGC. 

""t . 
.. "" .. : 

Westlaw_Oocument_11_11_ 1 a.pdf 

Tracy Lantz 

John Kough 

From: 
To; 
Date: 
Subject: 

Tracy, 

Hi Chris, My name is Tracy, I'm in AD and am cu ... 

Tracy, Here is a version of the temporary toleran ... 

John Kough/DC/USEPAIUS 
Tracy lantz/DC/USEPAlUS@EPA, Dennis Edwards/DC/USEPAlUS@EPA 
12103/201002:20 PM 
Re: Fw; Temporary toterance for a bacteriophage 

09/07/201010:45:33 AM 

12103/201002:20:28 PM 

Here is a version of the temporary tolerance I wrote for you. I have only addressed the product 
information and toxicity data requirements and stopped at1he aggregate exposure. I used the info in the 
memo you sent and the literature that was cited. Hope this gets you where you need. Let me know jf you 
would like more help. 

John K. 

~ 
EUP dralt template temp tollnterl.Yti~ Ec 015712031 a JlK.doc 

Tracy Lantz Here is the document I have been working on. P ... 11130/201005:38:18 PM 
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From: 
To: 
Date: 
Subject: 

Tracy LantzlDC/USEPAJUS 
John Kough/DC/USEPAJUS@EPA 
11/30/201005:38 PM 
Fw; Temporary tolerance for a bacteriophage 

Here is the document I have been working on. Please let me know if there are sections that you think I 
should revise. At this point I have worked up to the end of page seven. This is where I got stuck. 

[attachment "EUP draft template 11221 O.doc" deleted by John Kough/DC/USEPAlUSJ 

Attached below is the example document that I received from Chris Kaczmarek. 
I have been using this as a guide when writing my temporary tolerance. 

Tracy I."nt. 
Regulatory Team 31 
Antimicrobials DMsion 
U. S. Environmental Protection Agency 
Phone: (703) 308-6415 
FAX: (703) 308-8481 

----- Forwarded by Tracy Lantz/DC/USEPAJUS on t1/30/2010 05:28 PM -----

From: 
To: 
Cc: 
Date: 
Subject: 

Confidential 

Chris KaczmareklDC/USEPAJUS 
Tracy LantzlDC/USEPAJUS@EPA 
Jonathan Fleuchaus/DC/USEPAJUS@EPA 
09/07/2010 t2:21 PM 
Re; Temporary tolerance for a baterio2;.;h",g"ec-__ 

Attorney-Client Communication 
Attorney Work Product 
Pre-Decisional/Deliberative -- Do Not Release Under FOIA Without Further Review 

 
    

 
 

 
 

 

 
 

*Commercial/financial information may be entitled to confidential treatment*

*Privileged attorney-client communication*
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Re: Fw: Temporary tolerance for a bacteriophage [] 
John Kough to; Tracy Lantz, Dennis Edwards 12/03/201002:20 PM 

~~-----~----~-~-----------------~----~ ----------~----- --~---

Tracy, 

Here is a version of the temporary tolerance I wrote for you. I have only addressed the product 
information and toxicity data requirements and stopped at the aggregate exposure. I used the info in the 
memo you sent and the literature that was cited. Hope this gets you where you need. Let me know if you 
would like more help. 

John K. 

EUP draft template temp tollnterlvtix Ec 0157 120310 JLK.doc 
Tracy Lantz H"ere is the dOCument I have been working on. P ... 11/30/201005:38:18 PM 

From: 
To: 
Date: 
Subject: 

Tracy LantzlDC/USEPA/US 
John KoughIDC/USEPA/US@EPA 
11/30/201005:38 PM 
Fw: Temporary tolerance for a bacteriophage 

retl\;ul ~l 12)IS -

--\WW <wbJ -Iv 

J 01,., r D-I""" u.f 
a -i<<cI 'i-W1@"-S oi' 

1:>IIS1/6 
Here is the document I have been working on. Please let me know if there are sections that you think I 
should revise. At this point I have worked up to the end of page seven. This is where I got stuck. 

[attachment "EUP draft template 112210.doc" deleted by John Kough/OC/USEPAlUSj 

Attached below is the example document that I received from Chris Kaczmarek. 
I have been using this as a guide when writing my temporary tolerance. 

Tracy Lantz 
Regulatory Team 31 
Antimicrobials Division 
U. S. Environmental Protection Agency 
Phone: (703)30SH5415 
FAX: (703) 308-8481 

--- Forwarded by Tracy LantzlDC/USEPA/US on 11/30/2010 05:28 PM ~ .• -

From: Chris KaczmarekiDC/USEPA/US 
To: Tracy LantzlDC/USEPA/US@EPA 
Cc: Jonathan FJeuchausIDC/USEPA/US@EPA 
Date: 09/07/201012:21 PM 
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Subject: Re: Temporary tolerance for a bateriophage 

Conffdential 
Attorney-Client Communication 
Attorney WorK Product 
Pre-Decisional/Deliberative -- Do Not Release Under FOIA Without Further Review 

 

 
 

Thanks, Chris! 

Tracy Lantz Hi Chris, My name is Tracy, I'm in AD and am cu ... 09/07/2010 10:45:33 AM 

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Privileged attorney-client communication*
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

AUC. % c 2010 

MEMORANDUM 

OFFICE OF PREVENTION, 
PESTICIDES AND TOXIC 

SUBSTANCES 

*** CONTAINS FIFRA CONFIDENTIAL BUSINESS INFORMATION *** 

SUBJECT: 

TO: 

Experiment Use Pennit and Temporary Food Tolerance Exemption for ECP~lOOTM 
containing three lytic monophages specific for E. coli 0157:H7. 

Tracy Lantz 
Regulatory Management Branch I 
Antimicrobials Division (751 O-P) 

FROM: Joel V. Gagliardi, Ph.D., Microbial Ecologist 
Microbial Pesticides Branch, Biopesticides and 
Pollution Prevention Division (7511-P) 

THROUGH: John L. Kough, Ph.D., Senior Scientist 
Microbial Pesticides Branch, Biopesti °aes 
Pollution Prevention Division (7511-

ACTION REQUESTED: Review deficiency responses for an EUP application with a temporary food 
tolerance exemption petition for lytic monophages specific for E. coli 0157:H7. 

CONCLUSION: Product identity and composition: ACCEPTABLE - a revised label must include a 
use-by date within 60 days from manufacture. Waiver requests for: Acute Oral Toxicity I Pathogenicity; 
Acute Pulmonary Toxicity I Pathogenicity; Acute Injection Toxicity / Pathogenicity; Cell Culture; Acute 
Oral Toxicity; Acute Dermal Toxicity; Acute Inhalation Toxicity; Acute Eye Initation; and Acute Dermal 
Irritation: ACCEPTABLE. Temporary Food Tolerance Exemption: ACCEPTABLE. For registration, 
all bacteriophage host strains used for production must be confirmed shigatoxin free in a manner similar to 
analyses used herein for E. coli Ec2111 ECOR-56/ ATCC 35375. 

DATA REVIEW RECORD: 

Active Ingredient: 
Product Name: 
Company Name: 
EPA Reg. No.: 
Chemical Number: 
Decision Number: 
DP Barcode: 
MRlDNos.: 

Lytic monophages specific for E. coli 0157:H7. 
ECP_IOOTM 
Intralytix, Inc. 
74234-EUP-E. 
016432. 
416027. 
380630. 
477868-03; 481521-01; 481521-02. 
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Background: 
The registrant submitted responses to Agency questions about use ofECP-lOO during the EUP; 
the phage will be used as a pre-treatment adjunct to use of existing EPA registered food-contact 
surface sanitizers. The EUP sites will be supervised directly by Intralytix personnel and will 
initially be perfonned at a single Tyson Fresh Meats, Inc. plant in Dakota City, NE over 150,000 
square feet using 1,800 gallons ofECP-IOO. An additional 7 sites in NE, WA, TX, KA (2 sites) 
IA and IL are planned over two years if favorable results are achieved at the initial test site. The 
registrant notes that all additional sites will be Tyson Fresh Meats, Inc. plants with Dean 
Danilson, Ph.D. as cooperator though they also refer to "Perdue personnel" as performing some 
testing, as listed in an undated Experimental Program for ECP-l 00 submitted by Intralytix, Inc. 

PREVIOUS REVIEW SUMMARY: 
Study Type: Product Identity (OPPTS 885.1100) 

Manufacturing Process (OPPTS 885.1200) 
Discussion of Formation of Unintentional Ingredients (OPPTS 885.1300) 
Analysis of Samples (OPPTS 885.1400) 
Certification of Limits (OPPTS 8850.1500) 
Enforcement Analytical Method (OPPTS 830.1800) 
Physical and Chemical Characteristics (OPPTS 830.6302-830.7300). 

MRID Nos.: 477868-01; 477868-02. 
Test Material: ECP-lOO™ containing lytic monophages specific for E. coli 0157:H7. 
Study Summary: Three monophage active against a wide range of E. coli 0157:H7 strains are 
produced in E. coli hosts which lyse as the phage matures (

 

 
Classification: SUPPLEMENTAL but Upgradeablc - For the EUP: Data or peer-reviewed 
references should be provided showing that the host bacterium E. coli Ec2111 ECOR-56 I ATCC 
35375 does not produce shigatoxins; a revised CSF should be provided listing endotoxin as a 
contaminant, nominal concentrations of all inert ingredients, minimum PFU/ml for each monophage in 
ECP-l 00 ™ (consistent with the manufacturing process), removing the word 'specific' from the active 
ingredient description or provide supporting tests for review; a label matching the revised CSF should 
be provided with clear usage and dilution rates listed. For registration,' Methodology (including 
reagents and protocols) for the PFGE, RFLP and ampIicon identity tests should be submitted, 
information on toxicology for Gram-negative endotoxin, or product toxicology testing, to support the 
proposed endotoxin limit should be submitted and proposed endotoxin limits should be standardized in 
the manufacturing process and on the CSF; storage stability must be addressed by data and 
accompanied by a 'use-by' date on the label; an additional two batch analyses should be submitted. 

Study Type: Waiver requests for: Acute Oral Toxicity I Pathogenicity (OPPTS 885.3050); Acute 
Pulmonary Toxicity / Pathogenicity (OPPTS 885.3150); Acute Injection Toxicity / Pathogenicity 
(OPPTS 885.3200); Cell Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute 
Dermal Toxicity (OPPTS 870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye 
Irritation (OPPTS 870.2400); Acute Dermal Irritation (OPPTS 870.2500). 
MRID Nos.: 477868-03. 

2 

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Manufacturing process information may be entitled to confidential treatment*



116

Test Material: ECPMIOO™ containing lytic monophages specific for E. coli 0157:H7. 
Study Summary: Bacteriophages are present in high numbers in the environment, including in non­
polluted waters up to 1010 PFU/L and in treated drinking water. Bacteriophage are viruses that only 
infect specific bacteria. Bacteriophage presence reported in foods and feeds ranges from 101 M 1 05 

PFUIlOO g meats and up to 107 PFU/lOO g in cheese without any known harmful effects. 
Bacteriophages are common and abundant in soils and in a wide range of plant materials. A literature 
review of the >80 year history of therapeutic bacteriophage use in Eastern Europe and the former 
Soviet Union, and mostly 'pre-antibiotic age' usage in Western countries, shows there have been no 
adverse effects reported from widespread use, in a few cases using controlled scientific studies. 
Immune system clearance of bacteriophage at various stages of immune impairment without adverse 
effects from bacteriophage was shown in two published studies where humans were administered 
<lJX174 LV. at 2x 1 09 PFU/Kg body weight. Escherichia coli bacteriophage T4 administered to 
healthy human volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces relevant 
to dose level, no detection in serum and no decrease in fecal E. coli or noticeable bacteriophage 
replication. The main risk issue associated with use of bacteriophage as an antimicrobial agent is to 
ensure use of bacteriophage and host bacteria lacking toxin production or pathogenicity factors. Cell­
free filtrates are utilized for the pesticidal product and analysis of the host strains and bacteriophage 
properties show one of the host strains is atoxigenic, and bacteriophage sequences did not reveal any 
known toxin genes, specifically those associated with E. coli, including shigatoxins. Sequence 
analysis was also used to search for any bacterial l6s rRNA genes, which may indicate lysogenic 
phage - none were found in any of the monophage genomes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that either 
completely lyse or have no activity against hundreds of E. coli 0 157:H7 strains; bacteriophage that 
incompletely lyse E. coli were not selected. Reporting of any hypersensitivity incidents related to use 
ofECPMlOO or individual monophage is required for the EUP. 
Classification: SUPPLEMENTAL but Upgradeable - For tlte EUP: Data or peer-reviewed 
references should be provided showing that the host bacterium E. coli Ec2ll! ECOR-56 / ATCC 
35375 does not produce shigatoxins; data from host-range testing ofnonM0157:H7 E. coli and 
bacteria other than E. coli should be provided. 

Study Type: Temporary Food Tolerance Exemption. 
Test Material: Lytic monophages for Escherichia coli 0 l57:H7; ECML-4, ECML-117 and ECML-134. 
Study Summary: Literature submitted established that bacteriophage have been used historically and 
through modem times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that 
only infect specific bacteria. Clinical uses encompass all manner of administration from injection/LV. 
and surgical wound applications to topical and ingestible preparations and to test normal and variously 
impaired human immune system function. There have been no reports of adverse effects from such 
administrations in literature mostly reviewing nonMEnglish language work, and in a search of 
WesternlEnglish language literature for any reported adverse effects, in a few cases using controlled 
scientific studies. Immune system clearance of bacteriophage at various stages of immune impainnent 
without adverse effects from bacteriophage was shown in two published studies where humans were 
administered <lJX174I.V. at 2xl09 PFUlKg bodJ weight. Escherichia coli bacteriophage T4 
administered to healthy human volunteers at 10 M 1 05 PFU/mL in drinking water resulted in detection 
in feces relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication. Also submitted were literature citations showing that bacteriophage are 
present in high numbers in the environment including in nonMpolluted waters up to 1010 PFU/L and in 
treated drinking water. Bacteriophage presence reported in foods and feeds ranges from 101_105 

PFUIlOO g meats and up to 107 PFU/lOO g in cheese without any known harmful effects. 

3 
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Bacteriophages are common and abundant in soils and in a wide range of plant materials. The main 
risk issue associated with use of bacteriophage as an antimicrobial agent is to ensure use of 
bacteriophage and host bacteria lacking toxin production or pathogenicity factors. Cell-free filtrates 
are utilized for the pesticidal product and peer- reviewed literature or analysis of host strain and 
bacteriophage properties show the host strains are atoxigenic, and bacteriophage sequences did not 
reveal any known toxin genes, specifically those associated with E. coli, including shigatoxins. 
Sequence analysis was also used to search for any bacterial l6s rRNA genes in the bacteriophage, 
which may indicate lysogenic phage - none were found in any of the monophage genomes. The lytic 
nature of monophages was tested to ascertain they will not horizontally pass host genes; bacteriophage 
were selected that either completely lyse or have no activity against hundreds of E. coli 0157:H7 
strains; bacteriophage that incompletely lyse E. coli were not selected. Bacteriophage combined in 
ECP-lOO are 0.00027% by weight and label use rates are a 109 PFU/mL working solution applied to 
food and non-food contact surfaces. 
Classification: SUPPLEMENTAL but Upgradeable - For tlte EUP: Data or peer-reviewed 
references should be provided showing that the host bacterium E. coli Ec2ll! ECOR-56 I ATCC 
35375 does not produce shigatoxins; data from host-range testing ofnon-0157:H7 E. coli and 
bacteria other than E. coli should be provided; a temporary food tolerance exemption petition listing 
individual monophage should be submitted in a fonnat that can be published in the Federal Register. 

CURRENT REVIEW SUMMARY: 
Study Type: Product Identity (OPPTS 885.1100) 

Manufacturing Process (OPPTS 885.1200) 
Discussion of Fonnation of Unintentional Ingredients (OPPTS 885.1300) 
Analysis of Samples (OPPTS 885.1400) 
Certification of Limits (OPPTS 8850.1500) 
Enforcement Analytical Method (OPPTS 830.1800) 
Physical and Chemical Characteristics (OPPTS 830.6302-830.7300). 

MRID Nos.: 481521-0l. 
Test Material: E. coli Ec21 11 ECOR-56/ ATCC 35375. 
Study Summary: PCR data showing that the host bacterium E. coli Ec21 11 ECOR-56/ ATCC 35375 
does not produce shigatoxins Stx-l or Stx-2 was submitted. A revised label and CSF were provided that 
addressed previous deficiencies. Storage stability data was not submitted. 
Classification: ACCEPTABLE - a revised label must include a use-by date within 60 days from 
manufacture. 

Study Type: Waiver requests for: Acute Oral Toxicity I Pathogenicity (OPPTS 885.3050); Acute 
Pulmonary Toxicity I Pathogenicity (OPPTS 885 J 150); Acute Injection Toxicity I Pathogenicity 
(OPPTS 885.3200); Cell Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute 
Dermal Toxicity (OPPTS 870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye 
Irritation (OPPTS 870.2400); Acute Dermal Irritation (OPPTS 870.2500). 
MRID Nos.: 477868-03; upgraded by 481521-01 and 481521-02. 
Test Material: ECP-lOO™ containing lytic monophages specific for E. coli 0157:H7. 
Study Summary: Bacteriophages are present in high numbers in the environment, including in non­
polluted waters up to 1010 PFU/L and in treated drinking water. Bacteriophage are viruses that only 
infect specific bacteria. Bacteriophage presence reported in foods and feeds ranges from 101_105 

PFU/lOO g meats and up to 107 PFUIl 00 g in cheese without any known hannful effects. 
Bacteriophages are common and abundant in soils and in a wide range of plant materials. A literature 
review of the >80 year history of therapeutic bacteriophage use in Eastern Europe and the fanner Soviet 
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Union, and mostly 'pre~antibiotic age' usage in Western countries, shows there have been no adverse 
effects reported from widespread use, in a few cases using controlled scientific studies. Immune system 
clearance of bacteriophage at various stages of immune impairment without adverse effects from 
bacteriophage was shown in two published studies where humans were administered d;lX174 I.V. at 
2x1fi PFU/Kg body weight. Escherichia coli bacteriophage T4 administered to healthy human 
volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces relevant to dose level, no 
detection in serum and no decrease in fecal E. coli or noticeable bacteriophage replication. The main risk 
issue associated with use of bacteriophage as an antimicrobial agent is to ensure use of bacteriophage 
and host bacteria lacking toxin production or pathogenicity factors. Cell-free filtrates are utilized for the 
pesticidal product and analysis ofthe host strains and bacteriophage properties show one ofthe host 
strains is atoxigenic, and bacteriophage sequences did not reveal any known toxin genes, specifically 
those associated with E. coli, including shigatoxins. Sequence analysis was also used to search for any 
bacterial 16s rRNA genes, which may indicate lysogenic phage - none were found in any of the 
monophage genomes. The lytic nature of mono phages was tested to ascertain they will not horizontally 
pass host genes; bacteriophage were selected that either completely lyse or have no activity against 
hundreds of E. coli 0157:H7 strains; bacteriophage that incompletely lyse E. coli were not selected. 
Reporting of any hypersensitivity incidents related to use ofECP-1 00 or individual monophage is 
required for the EUP. PCR data showing that the host bacterium E. coli Ec211l ECOR-56 / ATCC 
35375 does not produce shigatoxins Stx-l or Stx-2 was submitted in MRID 481521-01. Data showing 
that monophage lysed tested non-0157:H7 E. coli in less than 9% of instances and did not lyse various 
Listeria, Salmonella, Staphylococcus or Pseudomonas species was submitted in MRID 481521-02. 
Classification: ACCEPTABLE. 

Study Type: Temporary Food Tolerance Exemption. 
Test Material: Lytic monophages for Escherichia coli OI57:H7; ECML-4, ECML-117 and ECML-134. 
Study Summary: Literature submitted established that bacteriophage have been used historically and 
through modern times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that 
only infect specific bacteria. Clinical uses encompass all manner of administration from injection/LV. 
and surgical wound applications to topical and ingestible preparations and to test nonnal and variously 
impaired human immune system function. There have been no reports of adverse effects from such 
administrations in literature mostly reviewing non-English language work, and in a search of 
WesternlEnglish language literature for any reported adverse effects, in a few cases using controlled 
scientific studies. Immune system clearance of bacteriophage at various stages of immune impairment 
without adverse effects from bacteriophage was shown in two published srudies where humans were 
administered d;lX174 LV. at 2x109 PFUlKg bod? weight. Escherichia coli bacteriophage T4 
administered to healthy human volunteers at 10 _105 PFU/mL in drinking water resulted in detection 
in feces relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication. Also submitted were literature citations showing that bacteriophage are 
present in high numbers in the environment including in non-polluted waters up to 1010 PFU/L and in 
treated drinking water. Bacteriophage presence reported in foods and feeds ranges from 101_105 

PFUIlOO g meats and up to 107 PFUIlOO g in cheese without any known harmful effects. 
Bacteriophages are common and abundant in soils and in a wide range of plant materials. The main 
risk issue associated with use of bacteriophage as an antimicrobial agent is to ensure use of 
bacteriophage and host bacteria lacking toxin production or pathogenicity factors. Cell-free filtrates 
are utilized for the pesticidal product and peer- reviewed literature or analysis of host strain and 
bacteriophage properties show the host strains are atoxigenic, and bacteriophage sequences did not 
reveal any known toxin genes, specifically those associated with E. coli, including shigatoxins. 
Sequence analysis was also used to search for any bacterial16s rRNA genes in the bacteriophage, 
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which may indicate lysogenic phage - none were found in any of the monophage genomes. The lytic 
nature of mono phages was tested to ascertain they will not horizontally pass host genes; bacteriophage 
were selected that either completely lyse or have no activity against hundreds of E. coli 0157:H7 
strains; bacteriophage that incompletely lyse E. coli were not selected. Bacteriophage combined in 
ECP-IOO are 0.00027% by weight and label use rates are a 109 PFU/mL working solution applied to 
food and non-food contact surfaces. PCR data showing that the host bacterium E. coli Ec211l ECOR-
56/ ATCC 35375 does not produce shigatoxins Stx-l or Stx-2 was submitted in MRID 481521-0l. 
Data showing that monophage lysed tested non-O 157:H7 E. coli in less than 9% of instances and did 
not lyse various Listeria, Salmonella, Staphylococcus or Pseudomonas species was submitted in 
MRlD 481521-02. 
Classification: ACCEPTABLE. 

6 



120

*** 
EPA Review by: 

Type 

MRIDNos. 
Test Material 
Study No. 
Sponsor 
Testing Facility 
Titles of Reports 
Author 
Study Completed 
Study Summary 

Classification 
Good Laboratory 
Practice 

*** 

Formation of (OPPTS 1300); Analysis of Samples (OPPTS 
885.1400); Certification of Limits (OPPTS 885.1500); Enforcement Analytical Method (OPPTS 
830.1800); Physical and Chemical Characteristics (OPPTS 830.6302*830.7300). 
481521-01. 
E. coli Ec2111 ECOR-56 I ATCC 35375. 

None given. 
Intralytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 
Intralytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 
Test for the Presence of Shiga Toxin Genes Stx*l and Stx*2 in Ec21I, or ATCC 35375. 
Chandi D. Carter. 
May 19, 2010. 
PCR data showing that the host bacterium E. coli Ec2111 BCOR-56! ATCC 35375 does not 
produce shigatoxins Stx*l or Stx*2 was submitted. A revised label and CSF were provided that 
addressed previous deficiencies. Storage stability data was not submitted. 
ACCEPTABLE a revised label must include a use*by date within 60 days from manufacture. 
A signed and dated (June 1,2010) GLP statement was provided; This study was not conducted in 
accordance with requirements of 40 CFR Part 160. 

I. MANUFACTURING PROCESS: 
TbllPh dh h D f a e , age an ost c aractenstIcs or manu actunng: 

Pha2:e Host £. coli I Other ID Host type Toxi2:enic MOIl Host OD600 Pha2:e OD600 
ECML-4 Ec149 87*23 0157:H7 No 

0.001 0.2 0.05-0.15 
ECML-II7 0.01 0.2 0.7-0.8 
ECML-134 Ec211 BCOR-56! ATCC 35375 06:HI No 0.001 0.2 0.01-0.05 , 
Free of endogenous phage by no lYSIS from cell-free supernatant to lawn of cells; Multiplicity of mfectton as PFU/CFU; 

3 Multiplex PCR showed that genes for shigatoxins Stx-l and Stx-2 were not present 

1) Multiplex PCR: Two separate published methods utilizing different forward and reverse 
PCR primers for Stx-1 and Stx-2 detection were utilized. Each assay was perfonned in triplicate 
from E. coli grown on L*broth as published by Paton and Paton 1998 and Belanger et a1. 2002. 
Neither assay showed the expected bands for Stx-l (180 or 185 bp) or Stx-2 (255 or 160 bp). 

References: 
- Belanger, S.D., M. Boissinot, C. Menard, F.J. Picard and M.G. Bergeron. 2002. Rapid Detection 
of Shiga Toxin-Producing Bacteria in Feces by Multiplex PCR with Molecular Beacon on the 
Smart Cycler. Journal of Clinical Microbiology 40(4):1436-1440. 
- Paton, A.W. and J.c. Paton. 1998. Detection and Characterization of Shiga Toxigenic Escherichia 
coli by Using Multiplex PCR Assays for stxl, stx2, eaeA, Enterohemorrhagic E. coli hylA, rjbolll, 
and r/boIS7' Journal of Clinical Microbiology 36(2):598-602. 

Deficiencies: None. 
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II CERTIFICATION OF LIMITS· Table 5 lists the nominal concentration and certified limits for . . 
the ingredients in ECP-I OOTM, 

TABLE 5, Nominal CSF concentrations and certified limits for ECP_1O0™ a 

Ingredients (CAS number) PC P'urpose Concentration (% by wei2:ht 
Code Nominal Lower Upper 

Active Ingredient 
ECP-lOO is a mixture of three (3) lytic monophages 016432 TGAI 0.00027 0.00024 0.00030 

specific for E. coli 01 57:H7. 
The specific monopahges are: 

• ECML-4 [minimum 1010 PFUlmLJ, 
• ECML-117 [minimum lO!OPFUlmLJ. 

• ECML-134 [minimum 1010 PFUlmLj. 
Inert Inf!redients 

Contaminants 

aData from CSF (7114/2010) and MSDS (email from Eliot Harrison 12/112009). 
Deficiencies: None. 

VII. PHYSICAL AND CHEMICAL CHARACTERISTICS: 
1) Storage Stability - the label advises to store the product at 4°C in the original container, otherwise 
this requirement is not addressed by data for maintenance of mono phage or prevention of any 
contaminants grO\vth. 

Deficiencies: For Registration - Storage stability must be addressed by data; For the EUP - a 'use­
by' date within 60 days of manufacture must be added to the label. 

8 
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Ijli\r~ EVALUATION RECORD 
EPA Review by: Joel V. Gagliardi,Ph.D. ~ ;U 
EPA Secondary Review b : John L. Kou h, Ph.D. jl}-
Study Type Waiver requests for: Acute Oral T icity I Pathogenicity (OPPTS 885.3050); Acute Pulmonary Toxicity 

/ Pathogenicity (OPPTS 885.3150); Acute Injection Toxicity I Pathogenicity COPPTS 885.3200); Cell 
Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute Dermal Toxicity (OPPTS 
870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye Irritation (OPPTS 870.2400); Acute 
Dennal Irritation (OPPTS 870.2500). 

MRIDNos. 

Test Material 
Study No. 

Sponsor 

Testing Facility 

Titles of Reports 

Author 

Study Completed 

Study Summary 

Classification 

Good Laboratory 
Practice 

477868-03; upgraded by 481521-01 and 481521-02. 

ECP_lootM containing lytic monophages specific for E. coli 0157:H7. 

ECP-l00/ SAOOI. 
Intraiytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 

None. 

Waiver Requests for Microbial Pesticide Toxicology Data Requirements and Discussion of Safety Issues; 
Test for the Presence of Shiga Toxin Genes Stx-I and Stx~2 in Ec21!, or ATCC 35375; Lytic Activity of 
Component Monophages. 
Eliot Harrison; Chandi D. Carter; Alexander Sulakvedlidze, Ph.D. 

May 30, 2009; May 19, 2010; June 1,2010. 

Bacteriophages are present in high numbers in the environment, including in non~polluted waters up to 
1010 PFUIL and in treated drinking water. Bacteriophage are viruses that only infect specific bacteria. 
Bacteriophage presence reported in foods and feeds ranges from 101~105 PFU/IOO g meats and up to 107 

PFU/lOQ g in cheese without any known harmful effects. Bacteriophages are common and abundant in 
soils and in a wide range of plant materials. A literature review of the >80 year history of therapeutic 
bacteriophage use in Eastern Europe and the former Soviet Union, and mostly' pre~antibiotic age' usage 
in Western countries, shows there have been no adverse effects reported from widespread use, in a few 
cases using controlled scientific studies. Immune system clearance of bacteriophage at various stages of 
immune impairment without adverse effects from bacteriophage was shown in two published studies 
where humans were administered CPX174 I.V. at 2xl 09 PFUlKg body weight. Escherichia coli 
bacteriophage T4 administered to healthy human volunteers at 1 03 ~ 105 PFU/mL in drinking water 
resulted in detection in feces relevant to dose level, no detection in serum and no decrease in fecal E. coli 
or noticeable bacteriophage replication. The main risk issue associated with use of bacteriophage as an 
antimicrobial agent is to ensure use of bacteriophage and host bacteria lacking toxin production or 
pathogenicity factors. Cell-free filtrates are utilized for the pesticidal product and analysis of the host 
strains and bacteriophage properties show one of the host strains is atoxigenic, and bacteriophage 
sequences did not reveal any known toxin genes, specifically those associated with E. coli, including 
shigatoxins. Sequence analysis of bacteriophage was also used to search for any bacterial16s rRNA 
genes, which may indicate lysogenic phage - none were found in any of the monophage genomes. The 
lytic nature of mono phages was tested to ascertain they will not horizontally pass host genes; 
bacteriophage were selected that either completely lyse or have no activity against hundreds of E. coli 
0157:H7 strains; bacteriophage that incompletely lyse E. coli were not selected. Reporting of any 
hypersensitivity incidents related to use ofECP-IOO or individual monophage is required for the EUP. 
PCR data showing that the host bacterium E. coli Ec21 II ECOR-56 I ATCC 35375 does not produce 
shigatoxins Stx~1 or Stx~2 was submitted in MRID 481521 ~Ol. Data showing that monophage lysed 
tested non~OI57:H7 E. coli in less than 9% of instances and did not lyse various Listeria, Salmonella, 
Staphylococcus or Pseudomonas species was submitted in MRID 481521 ~02. 
ACCEPTABLE. 
Signed and dated GLP statements were provided; These studies were either not subject to the 
requirements of 40 CFR Part 160, the requirements were not met, or the submitter does not know ifGLP 
was followed for data collection. 
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The registrant included a thorough literature review and set of rationale to waive requirements for 
toxicology, pathogenicity, infectivity and irritation testing for the component monophage. In 
addition, MSDS for inert ingredients, and their status as minimal risk were submitted by emaiL 
Since this is both a manufacturing-use and endwuse product without registered TGAIs, there is only 
one set of data waivers submitted. 

RATIONALE: 
Literature submitted established that bacteriophage have been used historically and through modern 
times in lieu of, or to assist the action of antibiotics. Clinical uses encompass all manner of 
administration from injection/LV. and surgical wound applications to topical and ingestible 
preparations and to test normal and variously impaired human immune system function. There have 
been no reports of adverse effects from such administrations in literature mostly reviewing nonw 
English work, and in a search of WesternlEnglish language literature for any reported adverse 
effects, in a few cases reporting controlled scientific studies. Also submitted were literature citations 
showing that bacteriophage are present in high numbers in the environment, including in nonw 

polluted and treated drinking water, and in foods and feeds, without any known harmful effects. 

Inert Ingredients:  
     

   
  

 
 
 

 
 

 
. 

Presence in the Environment: 
According to one review (Fuhrman 1999) "The first reports of high viral abundance, exceeding 
the typical bacterial abundance of 109 per litre (Sieburth et al. 1988, Bergh et aL 1989, Proctor 
and Fuhnnan 1990, Wommack et al. 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et al. 1992, B0rsheim 1993, Cochlan et a!. 1993, Paul et al. 1993, 
Boehme et al. 1993, Maranger et a!. 1994, Hara et a!. 1996, Maranger & Bird 1996, 
Steward et aL 1996, Noble & Fuhrman 1998) have shown that viruses are consistently the most 
abundant biological entities in the sea-nearshore and offshore, tropical to polar, sea surface to 
sea floor, and in sea ice and sediment pore water. Viral abundances are typically 1010 per litre in 
surface waters (about 5-25 times the bacterial abundance), and follow the same general 
abundance patterns as bacteria. These patterns include a decrease of about one order of 
magnitude between rich coastal waters and oligotrophic (nutrient poor) open ocean, a decrease 
of between five- and tenfold from the euphotic zone to the upper midwaters (for example, 
500 m depth), and a further decrease several-fold to abyssal depths. As occurs with bacteria, sea 
ice is highly enriched in viruses compared with the water beneath it (Maranger et al. 1994), and 
sediment pore waters are highly enriched compared with overlying water (Paul et aL 1993, 
Steward et al. 1996)." In soil, bacteriophage were "at least 350-fold more than the highest 
numbers estimated from traditional viable plaque counts" or in the range of 0.15-l.5xl 08 PFU/g 
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soil (Ashelford et al. 2003). Sewage plant effluents contained 103_105 PFUIlOO mL sewage 
with an approximate decrease of 101 PFU/IOO mL with treatment (Calci et al. 1998). 

References: 
- Ashelford, K.E., Day, M.J. and Fry, J.C. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in Soil. Appl. Environ. Microbiol. 69, 285-289. 
- Bergh, 0., Bmsheim, K.Y., Bratbak, G. & Heldal, M. 1989. High abundance of viruses 
found in aquatic environments. Nature 340, 467--468. 
- Boehme, J., Pfisher, M.E., Jiang, S.c., Kellogg, C.A., Pichard, S., Rose, lB., Steinway, C. 
and Paul, l.R. 1993. Viruses, bacterioplankton, and phytoplankton in the southeastern GuIfof 
Mexico: distribution and contribution to oceanic DNA pools. Ma. EcoL Prog. Ser. 97, 1-10. 
- Borsheim, K.Y. 1993. Native marine bacteriophages. FEMS Microbial. Ecol. 102, 141-159. 
- Calci, K.R, Burkhardt III, W., Watkins, W.D. & Rippey, S.R. 1998. Occurrence of Male-
Specific Bacteriophage in Feral and Domestic Animal Wastes, HUman Feces, and Human 
Associated Wastewaters, AppL Environ, MicrobioL 64, 5027~5029, 
- Cochlan, W.P., Wikner, J., Steward, G.F., Smith, D.C. & Azarn, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments. Mar, EcoL Prog. SeL 92, 77-87. 
~ Hara, S" Koike, L, Terauchi, K, Kamiya, H. & Tanoue, E. 1996, Abundance of viruses in 
deep oceanic waters, Mar. Ecol. Prog. Ser. 145,269-277, 
- Fuhnnan, J,A. 1999. Marine viruses and their biogeochemical and ecological effects, Nalure 

399.541-548. 
~ Maranger, R., Bird, D. F. & Juniper, S. K. 1994, Viral and bacterial dynamics in arctic sea ice 
during the spring algal bloom near Resolute, NVlT, Canada. Mar. EcoL Prog. SeL 111, 121-127. 
- Maranger, R. & Bird, D.E. 1996. High concentrations of viruses in the sediments of Lac 
Gilbert, Quebec. MICrob. Eco!. 31,141-151. 
~ Noble, R,T. & Fuhnnan, J.A. 1998. Use ofSYBR Green I for rapid epifluorescence counts 
of marine viruses and bacteria. Aquat, Microb. EcoL 14, 113-118. 
~ Paul, J.H., Rose, lB., Jiang, S,C., Kellogg, C.A. & Dickson, L. 1993. Distribution of viral 
abundance in the reef environment of Key Largo, Florida. Appl. Environ. Microbiol. 59, 718-724. 
~ Proctor, L.M. & Fuhrman, J.A. 1990. Viral mortality of marine bacteria and cyanobacteria. 
Nature 343, 60--<i2. 
~ Sieburth, J.M., Johnson, P.W. & Hargraves, P.E. 1988. Ultrastructure and ecology of 
Aureococcus anophagefferens gen. et sp. nov. (Chrysophyseae): the dominant picoplankter 
during a bloom in Narragansett Bay, Rhode Island, Summer 1985. J, Phycol. 24, 416-425. 
- Steward, G.F., Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. EcoL Prog. Ser. 131,287-300. 
- Wommack, K.E., Hill, RI., Kessel, M., Russek-Cohen, E. & Colwell, RR. 1992. 
Distribution of viruses in the Chesapeake Bay. Appl. Environ. MicrobioL 58, 2965-2970. 

Presence in Foods: 
According to one source (Ackerman 1997) bacteriophage have been found in association with 
"buds, leaves, root nodules (leguminous plants), roots, rotting fruit, seeds, stems and straw; crown 
gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, buckwheat, 
clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, rye grass, rye, 
timothy, tobacco, tomatoes, [and] wheat," The registrant submitted a literature review stating 
"Bacteriophages are commonly consumed by humans via various foods. In this context, 
bacteriophages have been commonly isolated from a wide range of food products, including ground 
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beef, pork sausage, chicken, farmed freshwater fish, common carp and marine fish, oil sardine, raw 
skim milk, and cheese (Atterbury et aI. 2003, Gautier et aI. 2005, Greer 2005, Kennedy et al. 1986, 
Kennedy et al. 1984, Whitman & Marshall 1971). Several studies have suggested that 100% of the 
ground beef and chicken meat sold at retail contain various levels of various bacteriophages. For 
example, bacteriophages were recovered from 100% of examined fresh chicken and pork sausage 
samples and from 33% of delicatessen meat samples analyzed (Kennedy et al. 1984). The levels 
ranged from 3.3-4.4xI01O PFUlIOO g of fresh chicken, up to 3.5xlO lO PFUlIOO g of fresh pork, and 
up to 2.7xlOlO PFUlIOO g of roast turkey breast samples. In another study (Kennedy et aI. 1986) 
samples of fresh chicken breasts, fresh ground beef, fresh pork sausage, canned corned beef, and 
frozen mixed vegetables were examined for the presence of coliphages. Although only three ATCC 
strains of E. coli were used as indicator host strains, coli phages were found in 48 to 100% of the 
various food samples examined." Reviewer's note: Indigenous bacteriophage recovered from foods 
in the cited references were more typically in the range of 101_105 PFU/I00 g meats and up to 105 

PFU/g (107 PFUlIOO g) in cheese and PFU numbers depended largely on extraction technique and 
the choice of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria 
have been detected (presence/absence) in up to 10% of disinfected surface and groundwater water 
sources in Spain and Israel (Armon et al. 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli with the result that regardless of storage conditions 
enrichment led to positive bacteriophage results in all tested materials, and in the majority of 
replicates (Maciorowski et al. 2001). 

References: 
- Ackermann, H. W. 1997. Bacteriophage ecology. Pages 335-339 in: Progress in Microbial Ecology 
(Proceedings of Seventh International Symposium on Microbial Ecology). M. T. Martins, M. I. Z. 
Sato, J. M. Tiedje, L. C. N. Hagler, J. D5bereiner, and P. S. Sanchez, eds. Brazilian Society for 
Microbiology. Quoted in: http://www.apsnet.org/online/feature/phages/ 
- Armon, R., Araujo, R., Kott, Y., Lucena, F. and Jofre, J. 1997. Bacteriophages of enteric bacteria in 
drinking water, comparison of their distribution in two countries. J. App!. Microbiol. 83, 627-633. 
- Atterbury, R.J., Connerton, P.L., Dodd, C.E.R., Rees, C.E.D. and Connerton, l.F. 2003. 
Isolation and Characterization of Campylobacter Bacteriophages from Retail Poultry. Appl. 
Environ. Microbiol. 69, 4511-4518. 
- Gautier, M., Rouault, A, Sommer, P. and Briandet, R. 1995. Occurrence of Propionibacterium 
freudenreichii Bacteriophages in Swiss Cheese. Appl. Environ. Microbiol. 61, 2572-2576. 
- Greer, G.G. 2005. Bacteriophage Control of Foodborne Bacteria. 1. Food Prot. 68, 1102-1111. 
- Kennedy Jr., J.E., Oblinger, 1.L. and Bitton, G. 1984. Recovery of Coli phages from 
Chicken, Pork Sausage and Delicatessen Meats. J. Food Prot 47, 623-626. 
- Kennedy Jr., J.E., Wei, c.r. and Oblinger, J.L. 1986. Methodology for Enumeration of 
Coliphages in Foods. Appl. Environ. Microbiol. 51, 956-962. 
- Maciorowski, K.G., Pillai, S.D. and Ricke, S.c. 2001. Presence of Bacteriophages in 
Animal feed as Indicators of fecal Contamination. 1. Enciron. Sci. Health B36, 699-708. 
- 'Whitman, P.A. and Marshall, R.T. 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. Appl. Microbiol. 22, 220-223. 

Health Effects: 
Much of the >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to widespread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 

12 



126

formats, shows there have been no adverse effects reported from widespread use, and in a few 
cases controlled scientific studies have also shown various benefits without adverse effects 
(Alisky et al 1998, Sulakve1idze et al 2001). Immune system clearance of bacteriophage at 
various stages of immune impairment without adverse effects from the bacteriophage was shown 
in two published studies where humans were administered Cl>X174 LV. at 2x109 PFUlKg body 
weight (Lopez 1975, Ochs et al. 1992). Escherichia coli bacteriophage T4 administered to 
healthy human volunteers at 103 _105 PFU/mL in drinking water resulted in detection in feces 
relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication (Bruttin and Brussow 2005). 

References: 
-Alisky, 1., Iczkowski, K., Rapoport, A. and Troitsky, N. 1998. Bacteriophages Show 
Promise as Antimicrobial Agents. 1. Infection 36, 5-15. 
- Bruttin, A. & Brussow, H. 2005. Human Volunteers Receiving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and Chemo. 49, 2874-2878. 
- Lopez, V., Ochs, H.D., Thuline, H.C., Davis, S.D. & Wedgewood, R.J. 1975. Defective 
antibody response to bacteriophage Cl>X174 in Down syndrome. 1. Pediatrics 86, 207-211. 
- Ochs, H.D., Buckley, R.H., Kobayashi, R.H., Kobayashi, A.L., Sorensen, R.U., Douglas, 
S.D., Hamilton, B.L. & Herchfe1d, M.S. 1992. Antibody Responses to Bacteriophage 
Cl>X174 in Patients With Adenosine Deaminase Deficiency. Blood 80, 1163-1171. 
-Sulakvelidze, A., Alavidze, Z. & Morris Jr., J.G. 2001. Bacteriophage Therapy. 
Antimicrob. Agents and Chemo. 45, 649-659. 

Transduction, Lysogeny and Bacteriophage Seguencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtrates arid analysis of the host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
absence of toxins, including E. coli 0157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis of the 
monophages in ECP-IOO did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of231, MRID 477868-03), including shigatoxins. Sequence 
analysis of bacteriophage was also used to search for any bacterial16s rRNA genes, which may 
indicate lysogenic phage - none were found in any of the monophage genomes. 

References: 
Hacker, J. & J.B. Kaper. 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbiol. 54, 641-679. 

Host Range Testing: 
Data showing that monophage do not lyse 5 strains of Listeria monocytogenes, 5 species of 
Salmonella (enteritidiS, typhimurium, newport,paratyphi B, dublin), 5 strains of Staphylococcus 
aureus or 5 strains of Pseudomonas aeruginosa was submitted in MRlD 481521-02. Also 
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included was testing of individual rnonophage for lysis against non~O 157:H7 E. coli strains. 
ECML-4 and ECML-117 each lysed I of76 tested strains, while ECML-134 lysed 18 strains 
including the one lysed by EMCL-117. ECML-134 is grown on E. coli Ec21 11 ECOR-56 / 
ATCC 35375 which is reported as type 06:Hl while ECML-4 and ECML-117 are grown on 
type 07157:H7 E. coli strains. In total these phage lyse non-0157:H7 E. coli strains in less than 
9% of tested cases. 

Deficiencies: None. 
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Df}.11' ]CVALUATION RECORD 
EPA Review by: Joel V. Gagliardi, Ph.D. ~ 
EPA Secondary Review by: John L. Kou h, Ph.D. 
Study Type Temporary Food Tolerance Exem t n Petition. 
MRIDNos. 
Test Material 

Study No. 

Sponsor 

Testing Facility 

Titles of Reports 

Author 

Study Completed 

Study Summary 

Classification 

Good Laboratory 
Practice 

None. 

Lytic monophages for Escherichia coli 0157:H7; ECMLA, ECML-117 and ECML-134. 

None given. 

Intralytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 

None. 
Petition Requesting a Temporary Tolerance Exemption from the Requirement of a Tolerance for E. coli 
0157:H7 Specific Bacteriophages used on Food-Contact Surfaces in Food Processing Plants. 
None given. 

None given. 

Literature submitted established that bacteriophage have been used historically and through modem 
times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that only infect specific 
bacteria. Clinical uses encompass all manner of administration from injection/I.V. and surgical wound 
applications to topical and ingestible preparations and to test normal and variously impaired human 
immune system fUnction. There have been no reports of adverse effects from such administrations in 
literature mostly reviewing non-English language work, and in a search ofWestemlEnglish language 
literature for any reported adverse effects, in a few cases using controlled scientific studies. Immune 
system clearance of bacteriophage at various stages of immune impairment without adverse effects 
from bacteriophage was shown in two published studies where humans were administered <l>X174I.V. 
at 2xlO9 PFUlKg body weight. Escherichia coli bacteriophage T4 administered to healthy human 
volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces relevant to dose level, no 
detection in serum and no decrease in fecal E. coli or noticeable bacteriophage replication. Also 
submitted were literature citations showing that bacteriophage are present in high numbers in the 
environment including in non-polluted waters up to 1010 PFU/L and in treated drinking water. 
Bacteriophage presence reported in foods and feeds ranges from 101 _10' PFUIlOO g meats and up to 
107 PFU/l 00 g in cheese without any known harmful effects. Bacteriophages are common and 
abundant in soils and in a wide range of plant materials. The main risk issue associated with use of 
bacteriophage as an antimicrobial agent is to ensure use of bacteriophage and host bacteria lacking 
toxin production or pathogenicity factors. Cell-free filtrates are utilized for the pesticidal product and 
peer- reviewed literature or analysis of host strain and bacteriophage properties show the host strains 
are atoxigenic, and bacteriophage sequences did not reveal any known toxin genes, specifically those 
associated with E. coli, including shigatoxins. Sequence analysis was also used to search for any 
bacterial 16s rRNA genes in the bacteriophage, which may indicate lysogenic phage - none were found 
in any of the monophage genomes. The lytic nature of mono phages was tested to ascertain they will not 
horizontally pass host genes; bacteriophage were selected that either completely lyse or have no 
activity against hundreds of E. coli 0157:H7 strains; bacteriophage that incompletely lyse E. coli were 
not selected. Bacteriophage combined in ECP-lOO are 0.00027% by weight and label use rates are a 109 

PFU/mL working solution applied to food and non-food contact surfaces. PCR data showing that the 
host bacterium E. coli Ec21 11 ECOR-56 / ATCC 35375 does not produce shigatoxins Stx-I or Stx-2 
was submitted in MRID 481521-01. Data showing that monophage lysed tested non-0157:H7 E. coli 
in less than 9% of instances and did not lyse various Listeria, Salmonella, Staphylococcus or 
Pseudomonas species was submitted in MRID 481521-02. 
ACCEPTABLE. 
Not applicable. 
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Presence in the Environment: 
According to one review (Fuhrman 1999) "The first reports of high viral abundance, exceeding 
the typical bacterial abundance of 109 per litre (Sieburth et al. 1988, Bergh et al. 1989, Proctor 
and Fuhrman 1990, Wommack et al. 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et al. 1992, B0fsheim 1993, Cochlan et al. 1993, Paul et al. 1993, 
Boehme et al. 1993, Maranger et al. 1994, Hara et al. 1996, Maranger & Bird 1996, 
Steward et al. 1996, Noble & Fuhrman 1998) have sho'Wl1 that vimses are consistently the most 
abundant biological entities in the sea-nearshore and offshore, tropical to polar, sea surface to 
sea floor, and in sea ice and sediment pore water. Viral abundances are typically 1010 per litre in 
surface waters (about 5-25 times the bacterial abundance), and follow the same general 
abundance patterns as bacteria. These patterns include a decrease of about one order of 
magnitude between rich coastal waters and oligotrophic (nutrient poor) open ocean, a decrease of 
between five- and tenfold from the euphotic zone to the upper midwaters (for example, 500 m 
depth), and a further decrease several-fold to abyssal depths. As occurs with bacteria, sea ice is 
highly enriched in viruses compared with the water beneath it (Maranger et aL 1994), and 
sediment pore waters are highly enriched compared with overlying water (Paul et al. 1993, 
Steward et al. 1996)." In soil, bacteriophage were "at least 350-fold more than the highest 
numbers estimated from traditional viable plaque counts" or in the range ofO.15-1.5xl08 PFU/g 
soil (Ashelford et al. 2003). Sewage plant effluents contained 103 -1 05 PFU/IOO mL sewage with 
an approximate decrease of 10 1 PFU/IOO mL with treatment (Calci et al. 1998). 

References: 
, Ashelford, K.E., Day, MJ. and Fry, J.C. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in Soil. AppL Environ. Microbial. 69, 285-289. 
- Bergh, 0., B0fsheim, KY., Bratbak, G. & Heldal, M. 1989. High abundance of viruses 
found in aquatic environments. Nature 340, 467-468. 
, Boehme, J., Frisher, M.E., Jiang, S.C., Kellogg, C.A., Pichard, S., Rose, J.B., Steinway, C. 
and Paul, J .H. 1993. Viruses, bacterioplankton, and phytoplankton in the southeastern Gulf of 
Mexico: distribution and contribution to oceanic DNA pools. Ma. Ecol. Frog. Ser. 97, 1-10. 
- Borsheim, KY. 1993. Native marine bacteriophages. FEMS MicrobiaL Ecol. 102, 141-159. 
, Calci, K.R., Burkhardt III, W., Watkins, W.D. & Rippey, S.R. 1998. Occurrence of Male­
Specific Bacteriophage in Feral and Domestic Animal Wastes, Human Feces, and Human 
Associated Wastewaters. App!. Environ. Microbial. 64, 5027-5029. 
, Cochlan, W.P., Wikner, J., Steward, O.F., Smith, D.C. & Azam, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments. Mar. Ecol. Prog. Ser. 92, 77-87. 
- Hara, S., Koike, r., Terauchi, K., Kamiya, H. & Tanoue, E. 1996. Abundance of viruses in 
deep oceanic waters. Mar. Ecol. Prog. Ser. 145,269-277. 
~ Fuhrman, J,A. 1999. Marine viruses and their biogeochemical and ecological effects, Nature 

399,541,548. 
- Maranger, R., Bird, D, F. & Juniper, S. K. 1994. Viral and bacterial dynamics in arctic sea ice 
during the spring algal bloom near Resolute, NWT, Canada, Mar. Ecol. Prog. Ser. 111, 121-127. 
~ Maranger, R. & Bird, D.E. 1996. High concentrations of vi ruses in the sediments of Lac 
Gilbert, Quebec. Microb. Ecol. 31,141-151. 
~ Noble, RT. & Fuhrman, lA. 1998. Use ofSYBR Green I for rapid epifluorescence counts 
of marine viruses and bacteria. Aquat. Microb. Ecol. 14, 113-118. 
- Paul, J.H., Rose, J,B" Jiang, S.C., Kellogg, C,A. & Dickson, L. 1993, Distribution of viral 
abundance in the reef environment of Key Largo, Florida, Appl. Environ. Microbial. 59, 718-724, 
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- Proctor, L.M. & Fuhrman, J.A. 1990. Viral mortality of marine bacteria and cyanobacteria. 
Nature 343, 60-62. 
- Sieburth, J.M., Johnson, P.W. & Hargraves, P.E. 1988. Ultrastructure and ecology of 
Aureococcus anophagejferens gen. et sp. nOv. (Chrysophyseae): the dominant picoplankter 
during a bloom in Narragansett Bay, Rhode Island, Summer 1985. 1. Phycol. 24, 416-425. 
- Steward, G.F., Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. Eco!. Prog. SeI. 131, 287-300. 
- Wommack, K.E., Hill, R.T., Kessel, M., Russek-Cohen, E. & Colwell, RR 1992. 
Distribution of viruses in the Chesapeake Bay. Appl. Environ. Microbiol. 58,2965-2970. 

Presence in Foods: 
According to one source (Ackerman 1997) bacteriophage have been found in association with 
"buds, leaves, root nodules (leguminous plants), roots, rotting fruit, seeds, stems and straw; 
crown gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, 
buckwheat, clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, 
ryegrass, rye, timothy, tobacco, tomatoes, [and] wheat." The registrant submitted a literature 
review stating "Bacteriophages are commonly consumed by humans via various foods. In this 
context, bacteriophages have been commonly isolated from a wide range of food products, 
including ground beef, pork sausage, chicken, farmed freshwater fish, common carp and marine 
fish, oil sardine, raw skim milk, and cheese (Atterbury et a!. 2003, Gautier et al. 2005, Greer 
2005, Kennedy et aI. 1986, Kennedy et al. 1984, Wbitman & Marshall 1971). Several studies 
have suggested that 100% of the ground beef and chicken meat sold at retail contain various 
levels of various bacteriophages. For example, bacteriophages were recovered from 100% of 
examined fresh chicken and pork sausage samples and from 33% of delicatessen meat samples 
analyzed (Kennedy et al. 1984). The levels ranged from 3.3-4.4xlO lO PFUIlOO g offresh 
chicken, up to 3.5xlO IO PFUIlOO g offresh pork, and up to 2.7xlO lO PFUiIOO g of roast turkey 
breast samples. In another study (Kennedy et al. 1986) samples of fresh chicken breasts, fresh 
ground beef, fresh pork sausage, canned corned beef, and frozen mixed vegetables were 
examined for the presence of coliphages. Although only three ATCC strains of E. coli were used 
as indicator host strains, coliphages were found in 48 to 100% of the various food samples 
examined." Reviewer's note: Indigenous bacteriophafe recovered from foods in the cited 
references were more typically in the range of 10 1-10 PFU/lOO g meats and up to lOS PFU/g 
(107 PFUI1 00 g) in cheese and PFU numbers depended largely on extraction technique and the 
choice of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria have 
been detected (presence/absence) in up to 10% of disinfected surface and groundwater water 
sources in Spain and Israel (Armon et al. 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli with the result that regardless of storage 
conditions enrichment led to positive bacteriophage results in all tested materials, and in the 
majority of replicates (Maciorowski et al. 2001). 

References: 
- Ackermann, H. W. 1997. Bacteriophage ecology. Pages 335-339 in: Progress in Microbial Ecology 
(Proceedings of Seventh International Symposium on Microbial Ecology). M. T. Martins, M. I. Z. 
Sato, J. M. Tiedje, 1. C. N. Hagler, J. Dobereiner, and P. S. Sanchez, eds. Brazilian Society for 
Microbiology. Quoted in: http://www.apsnet.org/onlineifeatureiphages/ 
- Armon, R., Araujo, R., Kott, Y., Lucena, F. and Jofre, J. 1997. Bacteriophages of enteric bacteria in 
drinking water, comparison of their distribution in two countries. J. Appl. Microbial. 83, 627-633. 
- Atterbury, RJ., Connerton, P.L., Dodd, C.E.R., Rees, C.E.D. and Connerton, J.F. 2003. 
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Isolation and Characterization of Campylobacter Bacteriophages from Retail Poultry. AppL 
Environ. Microbio!' 69, 4511-4518. 
- Gautier, M., Rouault, A., Sommer, P. and Briandet, R 1995. Occurrence of Propionibacterium 
freudenreichii Bacteriophages in Swiss Cheese, AppL Environ. Microbiol. 61,2572-2576. 
- Greer, G.G. 2005. Bacteriophage Control ofFoodbome Bacteria. J. Food Prot. 68, 1102-1111. 
- Kennedy Jr., lE., Oblinger, J.L. and Bitton, G. 1984. Recovery of Coli phages from 
Chicken, Pork Sausage and Delicatessen Meats. J. Food Prot. 47, 623-626. 
- Kennedy Jr., J.E., Wei, C.l. and Oblinger, J.L. 1986. Methodology for Enwneration of 
Coliphages in Foods. AppL Environ. MicrobioL 51, 956-962. 
- Maciorowski, K.G., Pillai, S,D. and Ricke, S.C. 2001. Presence of Bacteriophages in 
Animal feed as Indicators of fecal Contamination. J. Enciron. Sci. Health B36, 699-708. 
- "Whitman, PA. and Marshall, RT. 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. AppL Microbiol. 22, 220-223, 

Health Effects: 
Much of the >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to widespread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 
formats, shows there have been no adverse effects reported from widespread use, and in a few 
cases controlled scientific studies have also shown various benefits without adverse effects 
(Ali sky et al 1998, Sulakvelidze et al 2001). Immune system clearance of bacteriophage at 
various stages of immune impairment without adverse effects from the bacteriophage was shown 
in two published studies where humans were administered cj)X174 LV. at 2x109 PFU/Kg body 
weight (Lopez 1975, Ochs et al. 1992). Escherichia coli bacteriophage T4 administered to 
healthy human volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces 
relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication (Bruttin and Brussow 2005). 

References: 
-Alisky, J., Iczkowski, K., Rapoport, A. and Troitsky, N. 1998. Bacteriophages Show 
Promise as Antimicrobial Agents. 1. Infection 36,5-15. 
- Bruttin, A & Brussow, H. 2005. Human Volunteers Receiving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and Cherno. 49, 2874-2878. 
- Lopez, V., Ochs, H.D., Thuline, H.C., Davis, S.D. & Wedgewood, RJ. 1975. Defective 
antibody response to bacteriophage cj)X174 in Down syndrome. l Pediatrics 86, 207-211. 
- Ochs, R.D., Buckley, RH., Kobayashi, R.H., Kobayashi, AL., Sorensen, R.U., Douglas, 
S.D., Hamilton, B.L. & Herchfeld, M.S. 1992. Antibody Responses to Bacteriophage 
cj)X174 in Patients With Adenosine Deaminase Deficiency, Blood 80, 1163-1171. 
-Su1akvelidze, A, A1avidze, Z. & Morris Jr., J.G. 2001. Bacteriophage Therapy. 
Antimicrob. Agents and Chemo. 45, 649-659. 

Transduction, Lvsogeny and Bacteriophage Sequencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtrates and analysis of the host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
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absence of toxins, including E. coli 0157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0 157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis of the 
monophages in ECP-l 00 did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of231, MRID 477868-03), including shigatoxins. Sequence 
analysis was also used to search for any bacterial 16s rRNA genes, which may indicate lysogenic 
phage - none were found in any of the mono phage genomes. 

References: 
- Hacker, J. & J.B. Kaper. 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbial. 54, 641-679. 

Host Range Testing: 
Data showing that monophage do not lyse 5 strains of Listeria monocytogenes, 5 species of 
Salmonella (enteritidis, typhimurium, newport,paratyphi B, dublin), 5 strains of Staphylococcus 
aureus or 5 strains of Pseudomonas aeruginosa was submitted in MRlD 481521-02. Also 
included was testing of individual monophage for lysis against non-O 157:H7 E. coli strains. 
ECML-4 and ECML-117 each lysed 1 of 76 tested strains, while ECML-134 lysed 18 strains 
including the one lysed by EMCL-117. ECML-134 is grown on E. coli Ec2ll! ECOR-56 / 
ATCC 35375 which is reported as type 06:Hl while ECML-4 and ECML-117 are grown on 
type 07157:H7 E. coli strains. In total these phage lyse non-OI57:H7 E. coli strains in less than 
9% of tested cases. 

Deficiencies: None. 
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Fw: link to the FR examples 
Dennis Edwards to: Tracy Lantz 
Cc: Velma Noble 

~-~~ 

Tracy 

09/08/201008:40 PM 

See link below for your temp tolerance template. This is a start. I will see what else 1 can find. 

Dennis 

Dennis Edwards, Chief 
Regulatory Management Branch 1 
Antimicrobials Division 
703~308-8087 
-~ Forwarded by Dennis EdwardsfDC/U8EPAIUS on 09/08/2010 08:39 PM ---

From: 
To: 
Date: 
Subject: 

Dan RosenbiattlDC/USEPAlU8 
Dennis Edwards/DC/USEPAlU8@EPA 
09/08/201003:06 PM 
link to the FR examples 

http://intranet.epa.gov/oppthome/intrafrs/opptempl.htm#registration 

Hi Dennis - Take a look at this link. It's the resource by John Richards around the general FR templates 
that are done. With a quick glance ~ 1 think maybe template #401 might be one that you could use as a 
starting point. The section 18 template for setting time-limited tolerances is #403 and that also could give 
you some ideas. 

Give me a call if you want to talk through this. 

Dan 
308-9366 
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t:i:·j Re: Temporary tolerance for a bateriophage C;; (lodes )i Ic.e..u..j 
~ Chris Kaczmarek to: Tracy Lantz 09/07/201012:21 PM O;:r"(" 

C,~~~~""_~9_"_J_o"_at_h_a"_Fle_uc~h~au~s~_. __ ~_~ _________ , __ ~~ ______ ~_,, _______ ~ ,_._, ____ , ____ n~___ _ _ _________ ,_. __ , ____ i!}~1),rl __ 
Confidential 
Attorney-Client Communication 
Attomey Work Product 
Pre-Decisional/Deliberative -- Do Not Release Under FOIA Without Further RevIew 
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Thanks, Chris! t"'\" +If-

rnv&!-
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.tN.) {)leek.! 

Tracy Lantz Hi Chris, My name is Tracy, I'm in AD and am cu ... 09/07/201010:45:33 AM 

From: 
To: 
Date: 
Subject: 

Tracy LanlzlDC/USEPA/US 
Chris KaczmarekJDC/USEPA/US@EPA 
09/07/2010 10:45 AM 
Temporary tolerance for a bateriophage 

Hi Chris, -- JOd. 5G ~ 390 q 
My name is Tracy, I'm in AD and'am currently working on an experimental use permit with a temporary 
food tolerance for a bacteriophage. This is my first time processing this type of action, so am seeking 
your advice. I have been directed to you as an OGC contact for this type of action. Would you please 
send me a similar document that you have worked on that I may use as a template for this action? 

Thanks in advance. 

*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment**Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment**Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment**Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*
*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Privileged attorney-client communication*
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Tracy Lantz 
Regulatory Team 31 
Antimicrobials DIvision 
U. S. Environmental Protection Agency 
Phone: (703)30SH6415 
FAX: (703)30~1 
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DATA PACKAGE BEAN SHEET 
Date: 26·Aug·2010 

Page 1 of 1 

* * * Registration Information * * * 

Registration: 74234·EUP·E· 

Company: 74234 -INTRALYTlX, INC. 

Risk Manager: RM 31 - Velma Noble - (703) 308-6233 Room# PY1 S-8855 

Risk Manager Reviewer; cT~"~CYL"L~'~ot~'~T~LA~N~T~Z~ _______________ ~ 

Sent Date: Calculated Due Date: 10-Jan-20t1 ---
Type of Registration: Experimental Use Permit - Sectio 

Action Desc: (AS20) NEW USE;EUP; 

Ingredients: 016432, E. coli 0157:H7 Specific Bateriophages{O%) 

* * * Data Package Information * * * 

Expedite: 0 Yes. No Date Sent: 26-Aug-2010 

DP Ingredient: 016432, E. coli 0157:H7 Specific 8ateriophages 

Decision #: 416027 

DP #: (381433) 

PRIA 

Parent DP #: 

Submission #: 852425 

Edited Due Dale: 

Due Back: ___ _ 

--~---

DPTille: 

CSF Included: 0 Yes. No labellnduded: 0 Yes. No Parenl DP #. ____ _ ,j;j 
Assigned To Date In Date Dut '7 c ;{!Jay 4iJL-~~ 

Organization: A~D",-I~P~S~B _____ ~ 

Team Name: EETcc-,c:-______ _ 

Reviewer Name: ~-'"t!j::J-aM"'C-'-_______ _ 
Contractor Name: 

* * * Studies Sent for Review * * * 
No Studies 

last Possible Science Due Date: 21·0ct-2010 

Science Due Date: r?-hh_ 
Sub Data Package Due Date: ~?~ 

* * * Additional Data Package for this Decision * * * 
Can be printed on its own page 

* * * Data Package Instructions * * * 
Tajah - I apologize for the delay in sending this package, I initially did not realize that there was an efficacy response for review. The January 
due date is when we have to post the temporary tolerance. We hope to have your review well in advance at that date. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, DC 20460 

September 29, 2010 

OFFICE OF 
PREVENTION, 
PESTICIDES 
AND TOXIC 

SUBSTA,>i1CES 

MEMORANDUM 

Subject: 

From: 

To: 

Applicant: 

Efficacy Review for EPA Reg. No. 74234-EUP-E, ECP-100, 
DP Barcode: 381433 

Tajah Blackbum, Ph.D., Microbiologist 
Efficacy Evaluation Team -"""cf)' 
Product SCience Branch 1J' 
Antimicrobials Division (7510P) ()I. 

Velma Noble PM31/Tracy Lantz 
Regulatory Management Branch I 
Antimicrobials Division (7510P) 

Intralytix, Inc. 
701 East Pratt Street 
Ba~imore, MD 21202 

Formulation from the Label 
Active Ingredient(s) % by wt. 
E. coli Ot57:H7 (specific Bacteriophages') ...................... 0.00027% 
Other Ingredients ............................................................. 99.99973% 
Total. ............................................................................... 1 00.00000 % 
"Comprised of the following monophages: ECML-4, ECML-117, and ECML-134. Nominal tiler of 
ECP·100 is 10'" PFUfml. 
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BACKGROUND 

In the current submission, the registrant provided response to the Agency's 
Efficacy Review (dated February 16, 2010). ECP-100 is a new product for use in the 
control of E. co/i0157:H7 on food and non-food contact surfaces in processing plants. 
Data packages have been submitted in request of an Experimental use Permit (EUP). 
Agency's comments and registrant's responses are provided below. 

II USE DIRECTIONS 

ECP-100 is for use on food and non-food contact surfaces in food-processing 
plants. Directions on the proposed label provided the following instructions for the use 
and preparation of the product 

Prior to application, add 1 part of ECP-1 00 into a clean container. Then add 9 
parts of non-chlorinated water. If water is taken from a chlorinated source, allow the 
water to sit at room temperature for 24 hours prior to addition to ECP~1 00. After dilution, 
the use~solution of working titer of ECP~100 is approximately 109 PFUlml. Apply the 
ECP-100 use solution by either spraying onto surfaces to be treated, or by direct 
application with a spreading device such as a mop dedicated solely to ECP~100 
application. Only use ECP-100 as an adjunct to EPA registered food contact sanitizers. 
Apply ECP~1 00 at least 5 minutes prior to using an EPA registered sanitizer following the 
use~instructions for the EPA registered sanitizer. 

III REGISTRANT'S RESPONSES TO AGENCY QUESTIONS 

Agency Initial Comment 1. Will the use sites (in the proposed EUP) be separate from 
other locations were the bacteriophage is not in use? How is efficacy 
demonstrated/monitored? Are the test use sites chemically sanitized before the 
bacteriophages are added to surface? What is the contact time for bacteriophage 
activity? How is the activity neutralized? 
Registrant's Response: ECP~ 100 will not be used separately but only in conjunction with 
currently registered food contact surface sanitizer products. The objective of the EUP 
experimental program is to evaluate whether ECP-100, when used as an adjuvant, 
assists in the reduction of E. coli 0157:H7 under actual plant conditions. As previously 
communicated to the Agency, a food company has expressed interest in testing ECP~ 
100 under these conditions (see attachment). The product label for ECP-100 and 
experimental program will be revised to clearly indicate that ECP~100 is to be used in 
association with registered food contact surface sanitizer products. 

--t Agency's Final Comment The revised product label and experimental program must be 
submitted to the Agency. 

Agency's Initial Comment 2. For both food contact and non~food contact surfaces, will 
these surfaces be used for food processing after/before testing begins? 
Registrant's Response: The treated surfaces will be used for food processing both 
before and after testing. As indicated above, ECP-100 will be used as an adjuvant in 
conjunction with registered food~contact surface sanitizers used by the food-processing 
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facility. Accordingly, the target food~contact surfaces will be treated both with ECP~100 
and a registered food~contact sanitizer. 
Agency's Final Comment No additional information is required. 

Agency's Initial Comment 3. How is efficacy demonstrated/monitored? 
Registrant's Response: Efficacy will be monitored by sampling treated areas per 
existing Hazard Analysis and Critical Control Point (HACCP) protocols. 
Agency's Final Comment: No additional information is required. 

Agency's Initial Comment 4. Are the test use sites chemically sanitized before the 
bacteriophages are added to surface? 
Registrant's Response: The test~sites will be treated with an EPA registered food 
contact surface sanitizer subsequent to the application of ECP~1 00. This will be 
indicated on the revised product label for ECP~100. 
Agency's Final Comment No additional information is required. 

Agency's Initial Comment 5. What is the contact time for bacteriophage activity? How is 
the activity neutralized? 
Registrant's Response: The .contact time will be approximately 5 minutes. No 
neutralization step will be necessary since: 1) the bacteriophages will be inactivated by 
the application of the chem'fcal sanitizer and 2) the phages will naturally inactive over 
time, Moreover, since the EUP is requesting actual plant trials, only substances that are 
approved for use on food~contact surfaces can be used as neutralizers. 

A Agency's Final Comment: Is the 5~minute contact for non~food contact surfaces or food 
~ . contact surfaces? 

Agency's Initial Comment 6. How will pre~treatment concentrations of E. coN 0157:H7 
be determined (can you provide the means by which monitoring is normally conducted)? 
What is the typical E. coli 0157:H7 level of contamination? What are the conditions of 
the use surfaces before exposure to peroxyacetic acid, quaternary ammonium 
detergents, or sodium hypochlorite and/or bacteriophages? 
Registrant's Response: The pre~treatment concentrations of E. col; 0157:H7 will be 
determined by the procedures in the facility's HACCP program. However, it should be 
noted, that food plants are reluctant to disclose contamination levels with any bacterium. 
Even so, there appears to be a problem with E. coli 0157:H7, which is why there is an 
interest in testing ECP-100 under real~world conditions. 
Agency's Final Comment: A baseline of typical E. co1i0157:H7 contamination is critical 
to determine if use of the product is advantageous. A final report of the experimental 
data is required 

Agency's Initial Comment 7. Surfaces in the processing plant are inevitably 
contaminated with other microorganisms. If the anticipated use of this product is an 
"alternative to chemical sanitizers", what is the proposed treatment against other 
microorganisms? 
Registrant's Response: As indicated above, ECP~100 will be used in conjunction with 
EPA registered food contact surface sanitizers. The sole purpose of ECP~100 is to 
evaluate whether it can provide additional protection against E. coli 0157:H7. 
Agency's Final Comment No additional information is required, 
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Agency's Initial Comment 8. According to the proposed test method, are there pre-
cleaning steps? If so, what are the pre-cleaning steps, in detail? Usage of peroxyacetic 
acid, quaternary ammonium detergents or sodium hypochlorite may be sufficient for the 
removal of E. coli 0157:H7. Therefore treatment of the surfaces with bacteriophage 
may be useless. 
Registrant's Response: There are no pre-cleaning steps prior to the application of ECP-
100. However, pre-cleaning steps are required prior to the application of the registered 
chemical sanitizer. The reviewer may be correct that ECP-100 does not provide any 
additional benefits but the purpose of the experimental program is to determine if ECP-
100 does have any value under real-wond conditions. 
Agency's Final Comment Anticipating the amount of gross soil and heavy filth, a pre-

~leaning step, prior to applying ECP-100, may be appropriate. 
:/" 

Agency's Initial Comment 9. Will resistance be monitored? How many bacteriophages 
are in the proposed cocktail? Will the same cocktail be used in every location? 
Registrant's Response: Regarding resistance, any possible isolates from the test sites 
will be evaluated in the laboratory for susceptibility/resistance to ECP-100. The cocktail 
contains three component monophages that has been optimized for host range and 
efficacy. The same formulation will be used in all test sites. 
Agency's Final Comment: No additional information is required. 

Agency's Initial Comment 10. Registered food contact sanitizer must demonstrate a 5 
10glO reduction in organisms in 30 seconds. Effectiveness of ECP-100 in reducing the 
titer of E. coli 0157:H7 with the goal of achieving a minimum of a two-log reduction will 
not satisfy the Agency's standard. 
Registrant's Response: ECP-100 will only be used as an adjunct, not a stand-alone 
sanitizer. Assuming the experimental program shows that ECP-1 00 provides additional 
control against E. coli 0157:H7, then registration of ECP-1 00 should be considered. At 
the present time, lntralytix is only requesting to conduct experimental trials to evaluate 
Whether ECP-100, when [used] as an adjuvant, provides efficacy under real-world 
conditions. lntralytix doesn't believe that the Agency needs any more efficacy data to 
approve the EUP since ECP-100 treatment will be followed by a registered sanitizer 
product. 
Agency's Final Comment The registrant should be aware that issuance of the EUP is 
not a substitute for registration, and product specific laboratory data will be required to 
register the product. 

IV AGENCY CONCLUSIONS 

Adequate information has been provided to support issuance of an Experimental Use 
Permit (EUP) for ECP-100 to supplement non-food contact and food-contact sanitization 
in processing plants. The registrant states in the provided responses that a_~~vised label 
and experimental program is forthcoming to address the cited deficiencies-. This revised 
information must be submitted to the Agency. The results of the EUP must be submitted 
to the Agency, and any additional modifications must be provided to the Agency as well. 
Furthermore, data generated from the EUP is not sufficient to support product 
registration. Laboratory generated efficacy data consistent with the proposed use sites 
will be required by the Agency to support registration. 
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IV LABEL COMMENTS 

1. The proposed label does not include the appropriate contact time for non-food 
contact surfaces. 

2. The proposed label should include a more detailed explanation regarding the 
treatment of surfaces with bacteriophages (Le. some type of sequential process). The 
use directions for non-food contact surfaces and food contact surfaces have been 
merged. Use directions must be separated with an appropriate heading designating the 
use site. 

3. On the proposed label. change E. coli 0157:H7 to E. cO/i 0157:H7. 
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RESPONSE TO EFFICACY REVIEW FOR ECP-100, 
FILE SYMBOL NO. EUP-74234-E 

Agency Comment No.1 
Will the use sites (in the proposed EUP) be separate from other locations where the 
bacteriophage is not in use. 

Intralytix Response 
ECP-100 will not be used separately but only in conjunction with currently registered 
food-contact surface sanitizer products. The objective of the EUP experimental 
program is to evaluate whether ECP-100, when used as an adjuvant, assists in the 
reduction of E. coli 0157:H7 under actual plant conditions. As previously communicated 
to the Agency, a food company has expressed interest in testing ECP-100 under these 
conditions (see attachment). The product label for ECP-1 00 and experimental program 
will be revised to clearly indicate that ECP-1 00 is to be used in association with 
registered food-contact surface sanitizer products. 

Agency Comment No, 2 
For both food-contact and non-food contact surfaces, will these surfaces be used for 
food processing after/before testing begins. 

Intralytix Response 
The treated surfaces will be used for food-processing both before and after testing. As 
indicated above, ECP-1 00 will be used as an adjuvant in conjunction with registered 
food-contact surface sanitizers used by the food-processing facility. Accordingly, the 
target food-contact surfaces will be treated both with ECP-100 and a registered food-
contact sanitizer. 

Agency Comment No.3 
How is efficacy demonstrated/monitored? . . , 

" , 

Intralvtix Response : •• :" , • 
Efficacy will be monitored by sampling treated areas per existing Hazard 'Aoalysis •. nrj 
Critical Control Point (HACCP) protocols. ' , 

" . 
" , 
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Agency Issue NO.4 
Are the test use-sites chemically sanitized before the bacteriophages are added to 
surface? 

Intralytix Response 
The test-sites will be treated with an EPA registered food-contact surface sanitizer 
subsequent to the application of ECP-100. This will be indicated on the revised product 
label for ECP-100. 

Agency Issue NO.5 
What is the contact time for bacteriophage activity? How is the activity neutralized? 

IntraMix Response 
The contact time will be approximately 5 minutes. No neutralization step will be 
necessary since: 1) the bacteriophages will be inactivated by the application of the 
chemical sanitizer and 2) the phages will naturally inactive over time. Moreover, since 
the EUP is requesting actual plant trials, only substances that are approved for use on 
food-contact surfaces can be used as neutralizers. 

Agency Issue NO.6 
How will pre-treatment concentrations of E. coli 0157:H7 be detenmined? 

Intraiv1ix Response 
The pre-treatment concentrations of E. coli 0157:H7 will be detenmined by the 
procedures in the facility's HAACP program. However, it should be noted, that food 
plants are very reluctant to disclose contamination levels with any bacterium. Even so, 
there appears to be a problem with E. coli 0157:H7, which is why there is an interest in 
testing ECP-100 under real-world conditions. 

Agency Issue No.7 
Surfaces in processing plants are inevitably contaminated with other microorganisms. 
If the anticipated use of this product is an "alternative to chemical sanitizers", what is the 
proposed treatment against other microorganisms? 

Intralytix Response 
As indicated above, ECP-1 00 will be used in conjunction with EPA registered food-
contact surface sanitizers. The sole purpose of ECP-1 00 is to evaluate whether it can 
provide any additional protection against E coli 0157:H7. 
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Agency Issue NO.8 
According to the proposed test method, are there pre-cleaning steps? If so, what are 
the pre-cleaning steps, in detail? Usage of peroxyacetic acid, quaternary ammonium 
detergents or sodium hypochlorite may be sufficient from the removal of E. coli 
0157:H7. Therefore, treatment of the surfaces with bacteriophage may be useless. 

Intralytix Response 
There are no pre-cleaning steps prior to the application of ECP-100. However, pre-
cleaning steps are required prior to the application of the registered chemical sanitizer. 
The reviewer may be correct that ECP-100 does not provide any additional benefits but 
the purpose of the experimental program is to determine if ECP-100 does have any 
value under real-world conditions. 

Agency Issue NO.9 
Will resistance be mon~ored? How many bacteriophages are in the proposed cocktail? 
Will the same cocktail be used in every location? 

I ntralytix Response 
Regarding resistance, any possible isolates from the test sites will be evaluated in the 
laboratory for susceptibility/resistance to ECP-100. The cocktail contains three 
component monophages that has been optimized for host range and efficacy. The 
same formulation will be used in all test sites. 

Agency Issue No. 10 
Registered food-contact sanitizers must demonstrate at least a 5 log reduction in 
organisms within 30 seconds. Effectiveness of ECP-100 in reducing the mer of E. coli 
0157:H7 with the goal of achieving a minimum of a two log reduction will not satisfy the 
Agency's standard. 

Intralytix Response 
ECP-100 will only be used as an adjunct, not a stand-alone sanitizer. Assuming the 
experimental program shows that ECP-100 provides additional control against E. coli 
0157:H7, then registration of ECP-100 should be considered. At the present time, 
Intralytix is only requesting to conduct experimental trials to evaluate whether ECP-100, 
when as an adjuvant, provides efficacy under real-world conditions. Intralytix doesn't 
believe that the Agency needs any more efficacy data to approve the EUP since ECP-
100 treatment will be followed by a registered sanitizer product. 
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Email Notification of Negotiated Due Date 
Pesticide Registration Improvement Act to: lantz.tracy 
Sent by: DCDPPAPPS01 
Please respond to Pesticide Registration 

SUBJECT: Notification ~- Due Date for Decision #416027 has been re-negotiated 

Please note: The PRtA Due Date for the following decision has been negotiated: 

Decision Number: 416027 
Original Due Date: 04/13/2010 
Negotiated Due Date: 01/10/2011 ~ NW J.w. d.o;:t CfJ>.(l::(~ 
You are a Reviewer assigned to a data package for this decision 

08/23/201006:05 PM 

This is an automatically generated notification message. Please do not reply to this address. 
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UNITED >'~TES ENVIRONMENTAL PROTECTIOH ~GENCY 
Recommendation of Division Directors 

Negotiated Due Dates 

Decision#: D 416027 I Registration#: 74234-EUP-E I Petition #: 9G7585 

Fee Category: A520 PRIA Decision Time Frame: 9 months 

Submitted by: Velma Noble/Tracy Lantz Branch: RMBI t Date: 8/16/10 

Company: Intralytix, Inc 

Original Due Date: April 13, 2010 Proposed New Due Date: January 10,2011 

~ I Due one (ul?,I", 
Is the "Fix" I. Yes I If not, date "Fix" 
Issue (describe in detail): Agency identified a number of concerns related to the submitted efficacy 
data, product characterization and temporary food tolerance exemption. The most critical issue to .., 
be addressed is whether this bacteriophage produces toxins, pathogenicity factors or lysogenized ... 

• ' , I has~ I to the •• , , b~t did ;'ot • , bV' I due 
date~of6i14110, /10 thus the need for an 

Summary of Deficiency Type(s): Not Submitted (N) Deficiencies (D) 
Product Chemistry: _ Acute Tox: _ Efficacy: _D_ Labeling: __ Other (describe): 

D --
Additional data is required for Agency to make a decision to allow Experimental Use Permit and 
Temporary Tolerance. 

Describe Interactions with Company (describe when contacted and company's response including 
response to previous negotiated due dates): The company was first contacted regarding this 
deficiency bye-mail on 2124/10. This was followed up wit~ additional e-mail correspondence on 3/2, 
3/26,3/19,3127, and a 75 day letter bye-mail on 3/31. A copy of the same letter was sent by USP on 
4/1. Registrant submitted additional data on July 16th and would like to renegotiate the due, date to 

'10,2011, 

"75 Day" Letter sent? __ X __ (Date sent) 3/31/2010 No and reason for none? --

Rationale for Proposed Due Date: 
, 

New due date allows 177 additional days for review of the new data and establishing the temporary 
tolerance. 

Registrant notified that-this is the last negoti~tion? __ -Yes _X_Not Applicable 

I 
V I 

I~pp;;iil'.d, ••• ti<m \ Ilje , <X-' 2n -10 
\~ ~ , "7SI{)P » 

'1-" ' 
DATE \? II (P 110 2/ 13/ I~ 1191Mb 
."" \("'0) PrWUmR~ lU/Pa • FILE COpy 
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Re. ECP-lOO, File Symbol No.7! 1-EUP 

RE: ECP-IOO, File Symbol No. 74234-EUP 
Eliot Harrison 
to: 
Tracy Lantz 
07128/2010 11:24 PM 
Cc: 
Velma Noble 
Show Details 

Hi Tracy, 
I apologize for the delay in getting to this. 

Page 1 of2 

On behalf of Intralytlx Inc., I am requesting that the PRIA deadline for ECP-100 be extended from November 23, 
2010 until January 10,2011. The reason for the extension is the delay Intralytix encountered in providing 
information requested by the Agency. 

As I mentioned, we also need to schedule a conference call to discuss the efficacy component. We did not 
provide any additional efficacy data in response to Tajah's review. Please note the following; 

-We did clarify in the response that ECP-100 will only be used as an adjuvant with, and prior to the application of, 
registered chemical food contact sanitizers. 
-It is extremely doubtful that ECP-10D will show any activity in the standard food-contact sanitizer test in 3D 
seconds. By the way, it is my understanding that the 3D second time period was established since ware washing 
machines typically ran on a 3D-second cycle. Actually, FDA indicated to me several years ago that the new 
machines ran on a shorter cycle and they wanted to reduce the test time below 3D seconds. Other than ware 
washing, I don't believe there is really a critical reason why food-contact sanitizers need to meet a 3D-second time 
period. 
-ECP-1DO will probably show 2-3 log kill, against E. coli 0157:H7 in a 5 minute lab study. 
-The purpose of the EUP is to evaluate whether ECP-1DO is effective under real-world conditions. 
-My suspicion is that chemical sanitizers work relatively well on food-contact surfaces, in food processing plants, 
most of the time. However, I believe that plants do have regular contamination problems with pathogens of 
concern and are very interested in any new technologies, such as phages, that might reduce this contamination. 
-My understanding is that food processors are very reluctant to discuss with regulators these contamination 
problems because of concern the information could become public and have negative consequences. Therefore, 
it probably will be difficult even to get these companies to release data they gather from real world studies. 
-The interest in the Intralytix products comes from major food processors and also from processors/marketers of 
pet foods. So, I do believe the contamination problem is a real issue. 
-So, we really do need to discuss what efficacy data the Agency will need both for the EUP and full registration. 

Finally, one of the requests from BPPD is that we provide a tolerance document for the Federal Register (we did 
submit a Notice of Filing and Tolerance Exemption Petition). I was working on this document but with the new 
transparency policy you guys probably have a much better idea of what needs to go in the FR document than I 
do. 

Regards, 
Eliot 

From: Lantz.Tracy@epamail.epa.gov [mailto:Lantz.Tracy@epamail,epa.gov] 
Sent: Wed 7/28/2010 5:36 PM 
To: Eliot Harrison 
Cc: Noble.Velma@epamail.epa.gov 
Subject: Re: ECP-1DO, File Symbol No. 74234-EUP 

Are you going to send the new renegotiation? I have been wailing for 
this in order to keep this application moving. This arrived at the 
Agency a little more than 30 days late. How about renegotiated for an 
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Re·: ECP-IOO, File Symbol No. 7/ ~-EUP 

additiona140 days, especially since there may be issues as the due 
dates now fall near ChristmaslNew Years when many of our staff including 
those at the docket, elc may well be on leave. 
(Embedded image moved to file: pic17013.jpg) 

From: "Eliot Harrison" <eharrison@lewisharrison.com> 

To: Tracy LantzlDCIUSEP AIUS@EPA 

Date: 07/20/201011:46 AM 

Subject: ECp·lOO, File Symbol No. 74234-E 

Hi Tracy, 
1 did submit the Intralytix EUP info/data last week. When you get a 
chance, give me a call so we can discuss a time extension. 
Hope everything is going well for yOll. 

Regards, 
Eliot 

Page 20f2 

flie://C:\Documents and Settings\t1antz\Local Settings\Temp\notesFCBCEE\~weh5257_htm 7/?Q/?01 n 
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_. Tyson Foods, Inc. 

Dennis Edwards, Branch Chief 
Regulatory Management Branch #1 
Antimicrobials Division (75 lOW) 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, VA 

Dear Mr. Edwards: 

HAND-DELIVERED 

As all of us interested in food safety are well aware, there is an industry-wide problem with 
a number of food-borne pathogens. Despite the diligent use of chemical sanitizers in HACCP 
programs, the industry still experiences refractory problems with E. coli 0157:H7, Listeria 
monocytogenes, Salmonella, and several other pathogens. 

Tyson Foods, a leader in food safety programs of meat and poultry food products, wishes to 
support needed efforts for new and novel technologies and developments that continue to improve 
the safety of our foods. Accordingly, we urge the Agency to expedite approval of the Experimental 
Use Pennit (EUP) that Intralytix recently submitted for the product ECP-IOO. This product, which 
is based on Intralytix' s bacteriophage technology, is designed to control E. coli 0157:H7 on both 
non-food contact and food contact surfaces. We believe that it is in the best interest of all to 
support development of technologies such as this that may directly improve the public health and to 
which the prompt approval by EPA on the subject EUP would contribute to this effor!. 

ECP-IOO offers a new and novel approach to supplement existing <chemical based' 
environmental control methods for E. coli 0157:H7. Field testing is a critical component to 
detennine if the product is effective under real world conditions. If possible, Tyson's would initiate 
field testing ofECP-lOO beginning on April 1, 2009. I am available by phone to discuss our interest 
and plans for ECP-IOO. 

Respectfully, 

j)-l4M~ 
Dean A. Danilson, PhD 
Vice President 
Food Safety & Quality Assurance 
Tyson Foods, Inc. 
605-235-2158 

cc: Betty Schackleford, Deputy Division Director 
Joan Farrelly-Harrigan, Division Director 
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R •.• : ECP-I00, File Symbol No. '~34-EUP , , 

RE: ECP-lOO, File Symbol No. 74234-EUP 
Eliot Harrison 
to: 
Tracy Lantz 
07/28/2010 11 :24 PM 
Ce: 
Velma Noble 
Show Details 

Hi Tracy, 
I apologize for the delay in getting to this. 

Page 1 of2 

On behalf of Intralytix Inc., I am requesting that the PRIA deadline for ECP~100 be extended from November 23, 
2010 until January 10, 2011. The reason for the extension is the delay Intralytix encountered in providing 
information requested by the Agency. 

As I mentioned, we also need to schedule a conference call to discuss the efficacy component We did not 
provide any additional efficacy data in response to Tajah's review. Please note the following; 

~We did clarify in the response that ECP~1 00 will only be used as an adjuvant with, and prior to the application of, 
registered chemical food contact sanitizers. 
-It is extremely doubtful that ECP-100 will show any activity in the standard food-contact sanitizer test in 30 
seconds. By the way, it is my understanding that the 30 second time period was established since ware washing 
machines typically ran on a 30-second cycle. Actually, FDA indicated to me several years ago that the new 
machines ran on a shorter cycle and they wanted to reduce the test time below 30 seconds. Other than ware 
washing, I don't believe there is really a critical reason why food-contact sanitizers need to meet a 30-second time 
period. 
-ECP-1 00 will probably show 2-3 log kill, against E. coli 0157:H7 in a 5 minute lab study. 
-The purpose of the EUP is to evaluate whether ECP-100 is effective under real-world conditions. 
-My suspicion is that chemical sanitizers work relatively well on food-contact surfaces, in food processing plants, 
most of the time. However, I believe that plants do have regular contamination problems with pathogens of 
concern and are very interested in any new technologies, such as phages, that might reduce this contamination. 
-My understanding is that food processors are very reluctant to discuss with regulators these contamination 
problems because of concern the information could become public and have negative consequences. Therefore, 
it probably will be difficult even to get these companies to release data they gather from real world studies. 
-The interest in the Intralytix products comes from major food processors and also from processors/marketers of 
pet foods. So, I do believe the contamination problem is a real issue. 
-So, we really do need to discuss what efficacy data the Agency will need both for the EUP and full registration. 

Finally, one of the requests from BPPD is that we provide a tolerance document for the Federal Register (we did 
submit a Notice of Filing and Tolerance Exemption Petition). I was working on this document but with the new 
transparency policy you guys probably have a much better idea of what needs to go in the FR document than I 
do. 

Regards, 
Eliot 

From: Lantz. T racy@epamail,epa.gov [ma i Ito: Lantz, T racy@epamail.epa.gov] 
Sent: Wed 7/28/2010 5:36 PM 
To: Eliot Harrison 
Cc: Noble,Velma@epamail.epa,gov 
Subject: Re: ECP-l00, File Symbol No. 74234-EUP 

Are you going to send the new renegotiation? I have been waiting for 
this in order to keep this application moving. This arrived at the 
Agency a little more than 30 days late. How about renegotiated for an 

file:IIC:\Documents and SettinQ:s\tlantz\Local Settino-.;:\Tpmn\notp<:P(,R(,PP\_ur"h'::':'J'::':7 l-.t..... '7/")0/')(\1 (\ 
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Re: ECP-IOO, File Symbol No. O{234-EUP 

additional 40 days, especialiy since there may be issues as the due 
dates now fall near ChristmaslNew Years when many of our staff including 
those at the docket, etc may well be on leave. 
(Embedded image moved to file: pic17013.jpg) 

From: "Eliot Harrison" <eharrison@lewisharrison.com> 

To; Tracy LantzIDC/uSEPAlUS@EPA 

Date: 07/20/2010 II :46 AM 

Subject: ECP-lOO, File Symbol No. 74234-E 

Hi Tracy, 
I did submit the Intralytix EUP info/data last week. When you get a 
chance, give me a call so we can discuss a time extension. 
Hope everything is going well for you. 
Regards, 
Eliot 

Page 2 of2 

file://C:\Documents and Settings\tiantz\Local Settings\Temp\notesFCBCEE\~web5257.htm 7/?Q!?OlO 
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ECP-I00, File Symbol No. 74234-E 
Eliot Harrison 
to: 
Tracy Lantz 
07/2012010 11:46 AM 
Show Details 

Hi Tracy, 

Page 1 of 1 

I did submit the Intralytix EUP info/data last week. When you get a chance, give me a call so we can discuss a 
time extension. 
Hope everything is gOing welJ for you. 
Regards, 
Eliot 

file:/IC:\Documents and Settings\tlantz\Local Settin2:s\Temn\notesFC;RC:FF\~wf':h0177 ht1l1 7n~/')01 n 
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LEWIS & 
HARRISON 
CQn5ultants in Government Affalnl 

122 C Street, N.W., Suite 740 
Washington, D.C. 20001 

telephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No. I 
Antimicrobials Division (751 OP) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S, Crystal Drive 
Arlington, VA 22202 

re: Application for Ex~~rimental Use Permit 
Product: ECP-lOO 
EPA File Symbol No, 74234-EUP-E 
OPP Decision Number: D416027 

July 14, 2010 

scl\t tt#-
..]V 1lW'1) 

1p~ljO 

Active Ingredient: E. coli 0157:H7 Specific Bacteriophages 
Applicant: Intralytix, Inc. 
Response to Antimicrobials Division (AD) Efficacy Review and 
Biopesticide and Pollution Prevention (BPPD) Review 

Dear Ms. Noble: 

481521·0 

£I. oJ- ve: II 
sell d. f',..fUJ 

r.f f\ -e9~f\'cvNt..­
(};v a .. h.U*''''--

3D ~s"'-

f"'? 
<tIJPii' (eM, d 

c'l" '/el"''' D'",'" c. let) 'I I 

, J I p, (GIS(,;;',> we W'J-v.i:.i<.. ......... -'t"':" ' ,\. r"-t ..... t.fr'...t ).jutf..Rr:-< (-L-

'-Ii'" fcm~-\ :2-'3 /"8 
r-e.~-h,,,,,,,, i'"- s· 1'1\ i~ 

--Yl:j? w'tb a~" .... ll"" ju ",,{,til. 

On behalf of Intralytix, Inc., I am responding to the AD efficacy review and the BPPD'feview for -r:~r " 
the ECP-IOO Experimental Use Pennit (EUP). Please find enclosed responses to each review. wj ":; ",I--
In addition, two additional studies that address issues raised in the BPPD review are enclosed. ilfo,l 

If you have any questions about this submission, please contact me at (202) 393-3903, ext. 14 or l 
by eMmail at eharrison@lewisharrison.com. fk t,.J,f] r~3; 

Sincerely, 

U4Jr 
Eliot Harrison 
Agent for Intralytix 

C\~,w!v/)';"" 

(JR,~ 
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LEWIS & 
HARJUSON 
Consultants in Government Affairs 

122 C Street, N.W., Suite 740 
Washington, D.C. 20001 

telephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No.1 
Antimicrobials Division (751 OP) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, VA 22202 

re: Application for EXJ?,erimentaI Use Permit 
Product: ECP-IOO" 
File Symbol No. 74234-EUP-E 

July 14,2010 

Active Ingredient: E. coli 0157:H7 Specific Bacteriophages 
Applicant: Intralytix, Inc. 
Data Transmittal Letter for Studies Supporting Experimental Use Permit 

Dear Ms. Noble: 

On behalf of Intralytix, Inc., I am submitting three (3) copies of the following studies in support 
of the Experimental Use Permit (EUP) application for ECP-I 00. These studies are being 
submitted in response to the Biopesticides and Pollution Prevention (BPPD) review ofECP-1 00. 

• Volume lof2 
Tests for the Presence of Shiga Toxin Genes Stx-l and Stx-2 in Ec21l, or ATCC 35375 
MRlD# 48152101 

• Volume 2 of2 
Lytic Activity of Component Monophages 
MRID# 48152102 

If you have any questions about this submission, please contact me at (202) 393-3903, ext. 111.0f 

bye-mail ateharrison@lewisharrison.com. 

~ 
Eliot Harrison 
Agent for Intralytix 
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RESPONSE TO BPPD REVIEW FOR ECP-100, 
FILE SYMBOL NO. EUP-74234-E 

Agency Comment No.1 
Data or peer-reviewed references should be provided showing that the host bacterium 
E. coli Ec211/ECOR-56/ATC 35373 does not produce shigatoxins. 

Intralytix Response 
To address this issue, Intralytix is submitting the following study "Test for the Presence 
of Shiga Toxin Genes, Stx-1 and Stx-2 in Ec211, or ATCC 35375. 

Agency Comment No.2 
A revised CSF should be provided listing endotoxin as a contaminant, nominal 
concentrations of all inert ingredients,  is listed in the MSDS 
but not listed on the CSF; minimum PFUlml for each monophage in ECP-100 
(consistent with the manufacturing process). 

Intralvtix Response 
A revised CSF is attached. On the revised CSF: 1)  is listed as an impurity; 2) 

is included as one of the ingredients in 
3) the minimum PFU/ml for each monophage in ECP-100 is listed. The 

nominal concentration for PBS is included but Intralytix does not have the nominal 
concentrations for each component of PBS. It is our understanding that the Agency 
typically doesn't require nominal concentrations for components of mixtures. Instead, 
ranges of the individual has been acceptable. 

, , 

Agencv Comment No.3' . , , 
Remove the word specific from the active ingredient description or provide supporting" 
tests for review. '. , , , , > • ~ 

, > ~, , , 
Intralytix Response >, , , > ' .:: : 

Intralytix is submitting the study "Lytic Activity of Component Monophages", which 
shows that relatively few non- E. coli 0157:H7 strains are lysed and that no non-!=, ,$Oil 
strains are lysed. ' 

, , > 

",' , 

*Commercial/financial information may be entitled to confidential treatment*

*Commercial/financial information may be entitled to confidential treatment*

*Manufacturing process information may be entitled to confidential treatment*

*Inert ingredient information may be entitled to confidential treatment*
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Agency Comment No.4 
A label matching the revised CSF should be provided with clear usage and dilution 
instructions. 

Intralytix Response 
A revised label is included with this submission. 
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DATA PACKAGE BEAN SHEET 
Date: 29-Jul-2010 

Page 1 of2 

* * * Registration Information * * * 
Registration: 74234-EUP-E -

Company: 74234 -INTRALYTIX, INC. 

Risk Manager: RM 3 t - Velma Noble - (703) 308-6233 Room# PY1 S-8855 

Risk Manager Reviewer. Jacqueline Campbell-McFarlane JMCFAR02 

Sent Date: Calculated Due Date: 23-Nov-20 fO 

Type of Registration: Experimental Use Permit - Sectio 

Action Desc: (A520) NEW USE;EUP; 

Ingredients: 016432, E. coli 0 f57:H7 Specific Bateriophages(O%) 

* * * Data Package Information * * '* 

Expedite: • Yes 0 No Date Sent: 28-Sep-2009 

Decision #: 416027 
DP #: (369678) 

PRIA 

Parent DP #: 
Submission #: 852425 

Ediled Due Date: ---

Due Back: ____ _ 

DP Ingredient: ______________________________ _ 

DP Title: Toxicology Evaluation 

CSF Included; • Yes 0 No Label Included: • Yes 0 No Parent DP #: ____ _ 

Assigned To Date In Date Out 

Organization: BPPD { MPB _____ last Possible Science Due Date: 03-Sep-2010 

Team Name: MPB Heallh & Characterization Science Due Date: ___ _ 

Reviewer Name: __________ _ Sub Data Package Due Date: ____ _ 

Contractor Name: -------

* * * Studies Sent for Review * * '* 
Primed on Page 2 

'* * * Additional Data Package for this Decision * * * 
Can be printed on its own page 

* * * Data Package Instructions * * * 
EXPERIMENTAL USE PERMIT: E. coli 0157:H7 bac1eriophage pesticide for trealment of food contact surfaces in food processing plants. 

Please reivew Toxicology Waiver Requests and Discussion of Safley Issues, MRID Nos 47786803 
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Decision#: D 416027 

UNITE' ·~lATES ENVIRONMENTAL PROTECTIO,., ~pENCY 

Recommendation of Division Directors 
Negotiated Due Dates 

Registration#: 74234-EUP-E I Petition #: 

Fee Category: A520 PRIA Decision Time Frame: 9 months 

Submitted by: Velma Noble/Tracy Lantz Branch: RlVIBI I Date: 4/8/10 

Company: Intralytix, Inc 

Original Due Date: April 13,2010 1 Proposed New Due Date: November 23, 2010 

Previous Ne~otiated Due Dates: none 

Is the "Fix" in-house? No \ If not, date "Fix" expected: June 14, 2010 
Issue (describe in detail): Agency identified a number of concernS related to the submitted efficacy 

. . 
data, product characterization and temporary food tolerance exemption. The most critical issue to "­
be addressed is whether this bacteriophage produces toxins, pathogenicity factors or lysogenized 
phage. Such screening has not beeP~ovided to the Agency 

Summary of Deficiency Type(s): Not Submitted (N) Deficiencies (D) 
Product Chemistry: _ Acute Tox: _ Efficacy: _D_ Labeling: __ Other (describe): 

D 
Additional data is required for Agency to make a decision to allow Experimental Use Permit and 
Temporary Tolerance. 

Describe Interactions with Company (describe when contacted and company's response including 
response to previous negotiated due dates): The company was first contacted regarding this 
deficiency bye-mail on 2/24110. This was followed up with additional e-mail correspondence on 3/2, 
3/26,3119,3/27, and a 75 day letter bye-mail on 3/31. A copy of the same letter was sent by USP on 
4/1. Registrant responded on April 6th indicating that they will send the additional data on June 14th 
and would like to a renel!Otiate the due date to Nov. 23, 2010. . 

"75 Day" Letter sent? __ X __ (Date sent) 3/3112010 __ No and reason for none? 

) Rationale for Proposed Due Date: 

New due date allows 160 additional days for review ofthe new data and establishing the temporary 
tolerance. 

Registrant no ified that this is the last negotiation? __ Yes _X_Not Applicable 

Approve:\, I Disapprove: 

If disapproved, action to be taken: 

\ '\ 
II 

COM • \\ HaS 

.lM?~OP 74-) ;,,(.'p..,-+:~l?r. :"",,(O~+-__ -+\ __ -I-l __ +_--"'+"""'.'"'' 
2). /' I . __ J, IL,'fA.:,&.",I' "4r6/ ,ii· .. · .~J~;,. ':';i 32'10-;" ................ ................• ................. . ............. - ......... -.... .. 
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LEWIS & 
HARRISON 
Consultants in Government Affairs 

122 C Slreet, N.w" Suite 740 
Washington, D.C, 20001 

telephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No. I 
Antimicrobials Division (751 OP) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, VA 22202 

re: Application for Ex,?srimental Use Permit 
Product: ECP-IOO' 
EPA File Symbol No. 74234-EUP-E 
opp Decision Number: D416027 

April 6, 2010 

Active Ingredient: E. coli 0157:H7 Specific Bacteriophages 
Applicant: Intralytix, Inc. 
Extension of PRIA Due Date 
Agency e-mail Dated March 31, 2010 

Dear Ms. Noble: 

On behalf ofIntralytix, Inc., I am responding to the e-mail from Tracy Lantz to me dated March 
31,2010, The ewmail requested that Intralyttx provide a date for submitting the additional 
information/data requested in the science review for the subject EUP and an extension of the 
PRIA due date. The PRIA due date needs to be extended to allow the Agency time to review the 
additional data/information and to establish a temporary tolerance for the active ingredient in 
ECPw 100. Accordingly, please note the following: 

• Intralytix will submit the additional information/data requested in the science reviews by 
June 14,2010. 

• Intraltyix is requesting that the PRIA due date be extended until November 23, 2010. 
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-2-

If you have any questions about this submission, please contact me at (202) 393~3903, ext. 14 or 
by e~mail at eharrison@lewisharrison.com, 

~ 
Eliot Harrison 
Agent for Intralytix, Inc. 
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Hi Tracy, 

ECP-100 
Eliot Harrison to: Tracy Lantz 
Cc: Velma Noble, Dennis Edwards 

04t07t20to 12:27 PM 

Attached is a revised extension letter. As per Joel G's request, I will send in the FR Notice for 
the tolerance exemption with the rest of the information/data requested. -J.i:i _. 
Eliot ECP-1 OO.exL201 00407112148.pdf 
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LEWIS & 
HARRISON 
ConsUltants in Gov(lrnmllnt AffaIr .. 

122 C Slree!. NW" Suile 740 
Washinglon, D.C, 20001 

1elephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No. I 
Antimicrobials Division (751 OP) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, V A 22202 

re: Application for Ex~~rjmental Use Permit 
Product: ECP-IOO' 
EPA File Symbol No. 74234-EUP-E 
opr Decision Number: D416027 

April 6, 2010 

Active Ingredient: E. coli 0157:H7 Specific Bacteriophages 
Applicant: Intralytix, Inc. 
Extension of PRIA Due Date 
Agency e-mail Dated March 31, 2010 

Dear Ms. Noble: 

On behalf of Intralytix, Inc., 1 am responding tD the e-mail from Tracy Lantz tD me dated March 
31,2010. The e-mail requested that Intralytix provide a date for submitting the additional 
infonnation/data requested in the science review for the subject EUP and an extension of the 
PRIA due date. The PRIA due date needs to be extended to allow the Agency time to review the 
additiDnal data/information and to establish a temporary tolerance for the active ingredient in 
ECP-IOO. Accordingly, please note the following; 

• lntralytix will submit the additional information/data requested in the science reviews by 
June 14,2010. 

• Intraltyix is requesting that the PRIA due date be extended until November 23,2010. 
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If you have any questions about this submission, please contact me at (202) 393-3903, ext. 14 or 
bye-mail ateharrison@lewisharrison.com. 

~ 
Eliot Harrison 
Agent for Intralytix, Inc. 
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UNI' ? STATES ENVIRONMENTAL PROTECT'i AGENCY 

opp Decision Number D416027 

Eliot Harrison 
Agent for Intralytix, Inc. 
Lewis and Harrison 
122 C Street, N.W., Suite 740 
Washington, DC 20001 

APR -1 2010 

Subject: Application for Experimental Use Permit 
Product N arne: ECP-I00 
EPAFile Symbol: 74234-EUP-E 
Applications Dated: May 30,2009 
EPA Receipt Date: June 22, 2009 

Dear Mr. Harrison: 

Our records indicate that the decision review period for EPA to make a 
determination regarding the above referenced application ends on April 13, 2010 as 
pursuant to the Pesticide Registration Improvement Act (PRIA). The application has 
been determined, pursuant to 40 CFR 152.l05, not to be sufficiently complete to process; 
therefore, the application is considered deficient. Your options under 40 CFR 152.105 
and section 33 ofFIFRA are addressed separately because each involves a different 
timeframe and set of options for responding to this letter. Please ensure that you consider 
each of the sections below in detennining how and when you respond to this letter. 

40 CFR 152.105: 

Pursuantto 40 CFR 152.105, yO_Q are allowed 75 days from the date of this letter 
to provide a response concerning the deficiencies listed in this letter. Your response may 
include making corrections to complete the application, or notifying the Agency of the 
date on which you expect to complete the application, or withdrawing your application. 
If you do not respond to this letter within 75 days or if you respond with a date on which 
you expect to complete the application but fail to meet that scheduled date, the Agency 
will treat the application as if you had withdrawn it. 

COKCUrut!NaS 

., 

_ ............. . 

EPA Form 1320-1A (1190) OFFICIAL FILE COP' 
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sYMJ!JOl. 

SURNAME 

C~TE 

UNI-') STATES ENVIRONMENTAL PROTECT '~AGENCY , 

Address the following deficiencies: 

Efficacy Data 

The submitted information regarding your proposed field study has been 
reviewed. You must address the questions listed below. The review in its entirety was 
sent to you via e-mail on 2/24/10. 

Resolution of the issues below is required. 

1. Will the use sites (in the proposed EUP) be separate from other locations were the 
bacteriophage is not in use? For both food contact and non-food contact surfaces, will 
these surfaces be used for food processing afterlbefore testing begins? How is efficacy 
demonstrated/monitored? Are the test use sites chemically sanitized before the 
bacteriophages are added to surface? What is the contact time for bacteriophage activity? 
How is the activity neutralized? 

2. How will pre-treatment concentrations of E. coli 0 157:H7 be determined (can you 
provide the means by which monitoring is normally conducted)? What is the typical E. 
coli 0 157:H7 level of contamination? What are the conditions of the use surfaces before 
exposure to peroxyacetic acid, quaternary ammonium detergents, or sodium hypochlorite 
and/or bacteriophages? 

3. According to the proposed test method, are there pre-cleaning steps? If so, what are 
the pre-cleaning steps, in detail? Usage of peroxyacetic acid, quaternary ammonium 
detergents or sodium hypochlorite may be sufficient for the removal of E. coli OI57:H7. 
Therefore treatment of the surfaces with bacteriophage may be useless. 

4. Surfaces in the processing plant are inevitably contaminated with other 
microorganisms. If the anticipated use of this product is an "alternative to chemical 
sanitizers", what is the proposed treatment against other microorganisms? 

5. Will resistance be monitored? How many bacteriophages are in the proposed 
cocktail? Will the same cocktail be used in every location? 

6. Registered food contact sanitizer must demonstrate a 5 10gIO reduction in organisms in 
30 seconds. Effectiveness of ECP-I 00 !h reducing the titer of E. coli 0 157:H7 with the 
goal of achieving a minimum of a two-log reduction will not satisfy the Agency's 
standard. 

7. The EUP must be supported by laboratory protocol and data. Laboratory data were 
mentioned, but not provided to demonstrate efficacy of the product in controlled 
situations. 

....... 444 •• 4 ....... 4.4444' •• 0404_ ............ ~ •••• 44444444 •• 44.440 ....... 4 •• 44 ....... 4 ....... 4>.444 •• 4"_4~"4""U' .44· •• _4 .... 4.44 
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Product Characterization and Temporary Food Tolerance Exemption 

The submitted studies are both Supplemental but Upgradeable. The review in 
its entirety was sent to you via e-mail on 2/241l O. Please see that commW1ication for full 
details. The major issues at this point are as follows: 

The bacterial cultures used to produce bacteriophage for pesticide use must be screened 
to ensure that these do not produce toxins, pathogenicity factors or lysogenized phage. 
Using non-toxigenic and non-pathogenic bacteria free of bacteriophage for production of 
the pesticide eliminates most ofthe risk concerns - if this cannot be done then devise 
screening for each batch to ensure no bacterial genes are carried by the phage produced. 

Specific for E. coli bacteriophage: Submit PCR, multiplex PCR or full genome 
sequencing showing that the bacterial cultures do not contain genes for stxl, stx2 or eae. 
This will address issues associated with the Agency risk assessment. This information is 
necessary as part of the product characterization and will be used to qualify rationale for 
any waiver requests. If these genes are fOW1d the Agency will revisit the waiver requests 
and other issues associated with the risk assessment and food safety. 

FIFRA Section 331PRlA: 

This application is also subject to a deadline for making a determination on the 
application W1der FIFRA Section 33, Pesticide Registration Service Fees, established 
under PRlA. The time frame for the Agency to make a determination on this application 
ends on April 13, 2010. Because the deadline for the agency to make a determination on 
this application expires before the end of the 75 days you have to respond to the 
deficiencies noted above, you have the following three options: 

1. Establish a new due date. You may resolve the issues identified in this 
letter by submitting a reply to the Agency by April 6, 2010 with information 
as how you plan to address these deficiencies. Please include your proposed 
re~negotiated PRlA due date and the date you expect to submit the fix at this 
time. Your re-negotiated PRlA due date must include the date that you expect 
to submit the fix plus an additional 160 days beyond the date at which you 
expect the fix to arrive. This will allow time for Agency review and the 
establishment of a temporary tolerance and experimental use permit. If no 
other issues arise as a result of your response to this letter or during our 
review process, and the information is found to be acceptable, it is the 
Agency's expectation that resolution of the deficiencies will result in the 
granting of your application. 
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2. Withdraw the application. Alternatively, you may notify us not later 
than April 6, 2010 that you are withdrawing your application. As noted 
above, withdrawal concludes the Agency's review of your application; 
however, you may resubmit your application after the deficiencies have been 
addressed. Should you choose to resubmit your application, it would be 
subject to a new deadline for making a determination on your application and 
a new registration service fee. 

3. Not respond. If the Agency does not hear from you by April 6, 2010, the 
Agency in meeting its obligations under section 33IPRlA may issue a 
determination to not grant your application. While a determination to not 
grant an application would allow EPA to have met its obligation under section 
33 of FIFRA to issue a determination by a specified date, this detennination is 
neither a denial of the application pursuant to section 3(c)(6) of FIFRA or a 
withdrawal of the application. Thus, the Agency will continue to diligently 
work on any such application as long as EPA receives a response to a 
deficiency notice within the 75 days described above. 

Please respond to this letter by April 6, 2010 by contacting Tracy Lantz by 
telephone, (703) 308-6415, or bye-mail at Lantz.tracy@epa.govand Velma Noble by 
telephone at (703) 308-6233 or bye-mail at Noble.velma@epa.govwitharesponseand 
for any questions concerning this letter. When submitting information or data in response 
to this letter, a copy of this letter should accompany the submission to facilitate 
processing. 

Sincerely, 

Velma Noble 
Product Manager 31 
Regulatory Management Branch I 
Antimicrobials Division (751 OP) 

751OP: T.Lantz:3/3111O:74234-EUP-E less than 75 deficiency letter 
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75 day deficiency letter for 74234-EUP-E 
Tracy Lantz to: Eliot Harrison 
Cc: Velma Noble 

You will receive a hard copy of this letter in the mail. Please reply by April 6th. 

Thanks 

opp Decision Number D416027 

Eliot Harrison 
Agent for Intralytix, Inc. 
Lewis and Harrison 
122 C Street, N.W., Suite 740 
Washington, DC 20001 

Subject: Application for Experimental Use Pennit 
Product Name: ECP-IOO 
EPA File Symbol: 74234-EUP·E 
Applications Dated: May 30,2009 
EPA Receipt Date: June 22, 2009 

Dear Mr. Harrison: 

03/31/20 to 05:34 PM 

Our records indicate that the decision review period for EPA to make a determination 
regarding the above referenced application ends on April 13,2010 as pursuant to the Pesticide 
Registration Improvement Act (PRJA). The application has been determined, pursuant to 40 
CFR 152.1 05, not to be sufficiently complete to process; therefore, the application is considered 
deficient. Your options under 40 CFR 152.105 and section 33 ofFIFRA are addressed separately 
because each involves a different timeframe and set of options for responding to this letter. 
Please ensure that you consider each of the sections below in detennining how and when you 
respond to this letter. 

40 CFR 152.105: 

Pursuant to 40 CFR 152.105, you are allowed 75 days from the date of this letter to 
provide a response concerning the deficiencies listed in this letter. Your response may include 
making corrections to complete the application, or notifYing the Agency of the date on which you 
expect to complete the application, or withdrawing your application. If you do not respond to 
this letter within 75 days or if you respond with a date on which you expect to complete the 
application but fail to meet that scheduled date, the Agency will treat the application as if you 
had withdrawn it. 
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Address the following deficiencies: 

Efficacy Data 

The submitted information regarding your proposed field study has been reviewed. You 
must address the questions listed below. The review in its entirety was sent to you via e-mail on 
2/24110. 

Resolution of the issues below is required. 

1. Will the use sites (in the proposed EUP) be separate from other locations were the 
bacteriophage is not in use? For both food contact and non-food contact surfaces, will these 
surfaces be used for food processing afterlbefore testing begins? How is efficacy 
demonstrated/monitored? Are the test use sites chemically sanitized before the bacteriophages 
are added to surface? What is the contact time for bacteriophage activity? How is the activity 
neutralized? 

2. How will pre-treatment concentrations of E. coli 0 157:H7 be determined (can you provide the 
means by which monitoring is normally conducted)? What is the typical E. coli 0 157:H7 level 
of contamination? What are the conditions of the use surfaces before exposure to peroxyacetic 
acid, quaternary ammonium detergents, or sodium hypochlorite and/or bacteriophages? 

3. According to the proposed test method, are there pre-cleaning steps? If so, what are the 
pre-cleaning steps, in detail? Usage of peroxyacetic acid, quaternary ammonium detergents or 
sodium hypochlorite may be sufficient for the removal of E. coli OI57:H7. Therefore treatment 
of the surfaces with bacteriophage may be useless. 

4. Surfaces in the processing plant are inevitably contaminated with other microorganisms. If 
the anticipated use of this product is an "alternative to chemical sanitizers", what is the proposed 
treatment against other microorganisms? 

5. Will resistance be monitored? How many bacteriophages are in the proposed cocktail? Will 
the same cocktail be used in every location? 

6. Registered food contact sanitizer must demonstrate a 5 10glO reduction in organisms in 30 

seconds. Effectiveness ofEep-IOO in reducing the titer ofE. coli 0157:H7 with the goal of 
achieving a minimum of a two-log reduction will not satisfY the Agency's standard. 

7. The EUP must be supported by laboratory protocol and data. Laboratory data were 
mentioned, but not provided to demonstrate efficacy of the product in controlled situations. 

Product Characterization and Temporary Food Tolerance Exemption 
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The submitted studies are both Supplemental but Upgradeable. The review in its 
entirety was sent to you via e-mail on 2/24/10. Please see that communication for full details. 
The major issues at this point are as follows: 

The bacterial cultures used to produce bacteriophage for pesticide use must be screened to ensure 
that these do not produce toxins, pathogenicity factors or lysogenized phage. Using 
non-toxigenic and non-pathogenic bacteria free of bacteriophage for production of the pesticide 
eliminates most of the risk concerns - if this cannot be done then devise screening for each batch 
to ensure no bacterial genes are carried by the phage produced. 

Specific for E. coli bacteriophage: Submit peR, multiplex peR or full genome sequencing 
showing that the bacterial cultures do not contain genes for stx I, stx2 or eae. This will address 
issues associated with the Agency risk assessment. This information is necessary as part of the 
product characterization and will be used to qualify rationale for any waiver requests. If these 
genes are found the Agency will revisit the waiver requests and other issues associated with the 
risk assessment and food safety. 

FIFRA Section 331PRIA: 

This application is also subject to a deadline for making a determination on the 
application under FIFRA Section 33, Pesticide Registration Service Fees, established under 
PRlA. The time frame for the Agency to make a determination on this application ends on April 
13, 2010. Because the deadline for the agency to make a determination on this application 
expires before the end of the 75 days you have to respond to the deficiencies noted above, you 
have the following three options: 

1. Establish a new due date. You may resolve the issues identified in this letter by 
submitting a reply to the Agency by April 6, 2010 with information as how you plan 
to address these deficiencies. Please include your proposed re-negotiated PRlA due 
date and the date you expect to submit the fix at this time. Your re-negotiated PRlA 
due date must include the date that you expect to submit the fix plus an additional 160 
days beyond the date at which you expect the fix to arrive. This will allow time for 
Agency review and the establislunent of a temporary tolerance and experimental use 
permit. If no other issues arise as a result of your response to this letter or during our 
review process, and the infonnation is found to be acceptable, it is the Agency's 
expectation that resolution of the deficiencies will result in the granting of your 
application. 

2. Withdraw the application. Alternatively, you may notifY us not later than April 
6,2010 that you are withdrawing your application. As noted above, withdrawal 
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concludes the Agency's review of your application; however, you may resubmit your 
application after the deficiencies have been addressed. Should you choose to 
resubmit your application, it would be subject to a new deadline for making a 
determination on your application and a new registration service fee. 

3. Not respond. If the Agency does not hear from you by April 6, 20 I 0, the Agency 
in meeting its obligations under section 33IPRlA may issue a determination to not 
grant your application. While a determination to not grant an application would allow 
EPA to have met its obligation under section 33 ofFIFRA to issue a determination by 
a specified date, this determination is neither a denial of the application pursuant to 
section 3(c)(6) ofFIFRA or a withdrawal ofthe application. Thus, the Agency wiIl 
continue to diligently work on any such application as long as EPA receives a 
response to a deficiency notice within the 75 days described above. 

Please respond to this letter by April 6, 2010 by contacting Tracy Lantz by telephone, 
(703) 308-6415, or bye-mail at Lantz.tracy@epa.govand Velma Noble by telephone at (703) 
308~6233 or by e~mail at Noble.velma@epa.govwitharesponseandforanyquestions 
concerning this letter. \\!hen submitting infonnation or data in response to this letter, a copy of 
this letter should accompany the submission to facilitate processing. 

/. J .,L ~ 
Q~::> 

Tracy Lantz 
Regulatory Team 31 
Antimicrobials Division 
U. S. Environmental Protection Agency 
Phone: (703)30se6415 
FAX: (703) 308-8481 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, DC 20460 

February 16, 2010 

OFFICE OF 
PR....~"'1'ION, 

?gSTJ:CIDES 
AND TOXIC 

SUBSTi'.NC;::S 

MEMORANDUM 

Subject: 

From: 

Thru: 

To: 

Applicant: 

Experimental Use Permit Efficacy Review for EPA File Symbol 74234-E, 
ECP-100; DP Barcode: 368303 

Tajah Blackburn, Ph.D., Microbiologist 
Efficacy Evaluation Team 
Product Science Branch 
Antimicrobials Division (7510P) 

Emily Milchell, Chief 
Product Science Branch 
Antimicrobials Division (7510P) 

Velma Noble PM 311 Jacqueline McFarland 
Regulatory Management Branch I 
Antimicrobials Division (7510P) 

Intralytix, Inc. 
701 East Pratt Street 
Baltimore, MD 21202 

Formulation from the Label: 

Active Ingredient(s) % by wt. 
E. coli 0157:H7-Specific Bacteriophages 
(1010 PFU/ml) .................. ............ .................. .......... 0.00027% 
Other Ingredients., .................... ," .................................... ;99.99973% 
Total ................................................................................ 100.000 % 

Page 1 of5 
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BACKGROUND 

ECP-100 is a new product for use in the control of E. co1i0157:H7 on food and 
non-food contact surfaces in food processing plants. The current data package was 
submitted to request Experimental Use Permit (SUP) in the designated location. 
Laboratory data against lMP-100 (bacteriophages specific to Listeria monocytogenes) 
was previously submitted to demonstrate effectiveness on non-food contact surfaces in 
food processing plants. Current data package contains information regarding a proposed 
field study (The data package lacked the required registrant's letter, detailing the 
purpose Of the submission and background information), and the proposed label. Within 
the text of the proposed study the following background information is provided: 

"Although bacteriophage have [sic] been used extensively as human 
therapeutics, they have not been previously employed to control environmental 
pathogens. The purpose of this application for an Experimental Use Permit is to 
permit assessment of the suitability of bacteriophage as a replacement for the 
chemical sanitizers currently employed to control E. coli 0157:H7 in the beef 
processing environment that include quaternary ammonium detergents, citric 
acid, peroxyacetic acid, and sodium hypochlorite.~ 

" USE DIRECTIONS 

Directions on the proposed label provided the following instructions forthe use 
and preparation of ECP~1 00: Prior to application, dilute ECP-100 in carboys in non-
chlorinated water to a working concentration of 109 PFU/ml. Apply the use-solution by 
either spraying onto surfaces to be treated, or by direct application with a spreading 
device such as a mop dedicated solely to ECP-100 application. 

III AGENCY STANDARDS FOR PROPOSED CLAIMS 

There exist no Agency standards for the proposed uses. 

IV SYNOPSIS OF PROPOSED STUDY 

location and Size of Trials 
Trials are planned for beef processing plants, in the states of NE, WA, TX, KA, lA, and IL 
belonging to and operated by Tyson Fresh Meats, Inc. Use areas in the trial will include 
both food contact and non~food contact surfaces, including floors, walls, areas around 
drains and gratings, non~food contact equipment as well as tables, conveyors, slicing 
equipment and related food contact surfaces, Up to 150,000 square feet of interior 
space will be treated per processing plants. 

Page2of5 
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Participants and Cooperators 

Study Director~lexander Sulakvelidze, Ph.D. 
Intralytix, Inc. 
701 E. Pratt Street 
Baltimore, MD 21202 

Cooperator-Dean Danilson, Ph.D. 
Vice-President, Food Safety and Quality Assurance 
Tyson Fresh Meats, Inc. 
800 Stevens Port Drive 
Dakota Dunes, SD 57409 

States and Acreages 

The trials will be conducted from June 1, 2009 until June 1, 2011, in the states identified 
in the chart. The scope of the trials, on an annual basis, is summarized as well. 

The current plans of Intralytix are to conduct trials at a single Tyson Fresh Meats, Inc., 
facility in Dakota City, NE. Other sites may be added depending upon the success of 
the results obtained. However, depending on plant availability, trials may have to be 
rearranged. Nonetheless, the total number of trials planned, surface treated, gallons of 
formulation and pounds of active ingredient will remain the same. 

Program Details 

General Description 

ECP~100 is a preparation of lytic bacteriophage highly specific for E, co/l 0157:H7, 
When ECP·100 bacteriophage encounter E. coli 0157:H7, they sequentially attach to 
the bacterial cell surface, inject their DNA into the bacterium, replicate within the 
bacterial host, and liberate the phage progeny by lysing the bacterium, rendering rt 
definitively and permanently incapable of causing subsequent food-borne illness. 
Previous laboratory experiments under controlled conditions have shown that E. coli 
0157:H7 bacteriophage are capable of achieving substantial reduction of E. coli 
0157:H7 under experimental conditions. 

Page 3 of5 
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Applications 

All experimental applications will be performed under direct supervision of Intralytix 
personnel. Intralytix will fumish bacteriophage preparations in sterile 500 ml plastic 
bottles containing a concentrate of E. coli 0157:H7 bacteriophage ECP-1 00 with a titer 
of approximately 1010 PFUlml. At the site of application, the concentrate will be diluted 
in carboys in either non-chlorinated water or phosphate-buffered saline to a working 
concentration of 109 PFUlml. Working E. coli 0157:H7 bacteriophage solutions will be 
applied either by spraying onto surfaces to be treated, or by direct application with a 
spreading device such as a mop dedicated solely to bacteriophage application. The final 
bacteriophage concentration on treated surfaces is estimated to be 109 to 1010 PFUlft2 at 
the time of application. 

Objectives 

An Experimental Use Permit will enable Intralytix to determine if the efficacy of E. coli 
0157:H7 bacteriophage ECP-l 00 in reducing or eliminating E. coli 0157:H7 
contamination of surfaces in controlled laboratory experiments can be replicated under 
field conditions in a working beef processing plant environment. The specific objectives 
of the EUP program include the determination of the following: 

• Effectiveness of ECP-100 in reducing the titer of E. coJl0157:H7 with the goal of 
achieving a minimum of a two-log reduction. 

• Optimization of application and use under commercial conditions and standards. 
• Performance using different modes and schedules of applications. 
• Comparison with existing E. coJi 0157:H7 control measures. 
• Suitability of ECP-100 as a replacement for existing control measures for E. coli 

0157:H7 that presently include chlorine, peroxyacetic acid, quaternary 
ammonium compounds. Removal of these agents from the beef processing 
environment is desirable because of hazards posed to workers and the potential 
for environmental damage. 

Assessment of Resul/s 

Perdue personnel will apply ECP-1 00 to interior surfaces and non-food contact 
equipment in accordance with Intralytix protocols. In general, ECP-1 00 will be applied at 
a density of 12 ml/sq2 once per day. Prior to initiation of treatment, E. coli 0157:H7 
contamination will be assessed by the routine measures used by Tyson Fresh Meats to 
testfor E. coli 0157:H7 species as part of HACCP program. All microbial assays are 
performed under the guidelines of both the Association of OffiCial Analytical ChemiSts 
and the Microbiology Laboratory Guide of United States Department of Agriculture. 

Under the requested EUP, ECP-100 will be evaluated following use of either 
peroxyacetic acid, quatemary ammonium detergents, or sodium hypochlOrite, and will be 
tested without use of any of these agents. Rates of E. coli 0157:H7 positivity will be 
monitored by standard Tyson Fresh Meats monitoring procedures. The expectation is 
that the frequency of positive E. coli 0157:H7 cultures will be the same or less than the 
rate obtained with existing control mechanisms. 

Page4of5 
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Project Justification 

E. co1i0157:H7 causes significant disease in susceptible individuals, and has been 
responsible for recalls totaling millions of pound lsic]. CUrrent methods of control involve 
treatment of surfaces in the processing plant with peroxyacetic acid, sodium hypochlorite 
at 200 ppm, and quaternary ammonrum detergents. ECP-1 00 offers a biological control 
altemative to these chemicals sanitizers. 

V CONCLUSIONS 

Resolution of the issues below is required. 

1. Will the use sites (in the proposed EUP) be separate from other locations were the 
bacteriophage is not in use? For both food contact and non-food contact surfaces, will 
these surfaces be used for food processing afterlbefore testing begins? How is efficacy 
demonstrated/monitored? Are the test use sites chemically sanitized before the 
bacteriophages are added to sUrface? What is the contact time for bacteriophage 
activity? How is the activity neutralized? 

2, How will pre-treatment concentrations of E. coli 0157:H7 be determined (can you 
provide the means by which monitoring is normally conducted)? What is the typical E. 
coli 0157:H7 level of contamination? What are the conditions of the use surfaces before 
exposure to peroxyacetic acid, quaternary ammonium detergents, or sodium 
hypochlOrite and/or bacteriophages? 

3. According to the proposed test method, are there pre-cleaning steps? If so, what are 
the pre-cleaning steps, in detail? Usage of peroxyacetic acid, quaternary ammonium 
detergents or sodium hypochlorite may be sufficient for the removal of E. coli 0157:H7. 
Therefore treatment of the surfaces with bacteriophage may be useless. 

4. Surfaces in the processing plant are inevitably contaminated with other 
microorganisms. If the anticipated use of this product is an Ualtemative to chemical 
sanitizers", what is the proposed treatment against other microorganisms? 

5. Will resistance be monitored? How many bacteriophages are in the proposed 
cocktail? Will the same cocktail be used in every location? 

6. Registered food contact sanitizer must demonstrate a 5 log10 reduction in organisms 
in 30 seconds. Effectiveness of ECP-100 in reducing the titer of E. coli 0157:H7 with 
the goal of achieving a minimum of a two-log reduction will not satisfy the Agency's 
standard. 

7, The EUP must be supported by laboratory protocol and data. Laboratory data were 
mentioned, but not provided to demonstrate efficacy of the product in controlled 
situations. 

PageSof5 
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Re: Fw: ECP-100 EUP 74234-EUP-E waiting for PRIA fix [J 
Joel Gagliardi to: Tracy Lantz 
Cc: Dennis Edwards, Sanyvette Williams, Velma Noble 

Tracy, 
I spoke with Eliot ~an about some issues hoping to resolve them earlier. 

03/30/2010 11:32AM 

He sent along some citations that were supposed to show the serology of the E coli used to grow the 
phage. Unfortunately, they did not. 
He is requesting a meeting but perhaps you can just ask for an explanation or proposed agenda and we 
may not need one (Le. see end of message). 

I put together a draft risk assessment plan for bacteriophage in general. 
UtHizing the microbia! data requirements and test guidelines, since bacteriophage are not expected to 
cause infection or effects to any other organism than a limited range of target bacteria, registrants can 
seek waiver requests for most or all of the health effects studies. The main requirement for viruses is cell 
culture testing - though that is meant for viruses that infect animals - which bacteriophage do not so they 
can seek a waiver for this also. 
As written, we have no direct guidance specific to bacteriophage so we have to adapt what we have for an 
appropriate risk assessment. 
Product characterization is where we need detailed information ~ 885.11 00,885.1200,885.1300, 
885.1400 and 885.1500. 
Since bacteriophage are already present in soil and water at very high levels (essentially there likely are 
more bacteriophage than bacteria in the environment) and there is a lot of literature around showing this, 
most, and maybe all, nontarget data can be addressed by waivers also. 

However, there are issues with bacteriophage that can carry toxin and pathogenicity genes, and 
essentially convert a nonvpathogen to a pathogen. This is how E coli0157:H7 was formed, acquiring 
stx1, stx2 and eae genes plus a host of others, from Shigella. There is also a report of a plant bacterium 
acquiring a toxin from bacteriophage that kills grazing cattle. These are just a few examples. 
So, issues specific to bacteriophage and health of humans or nontarget organisms are as follows: 
Potential to carry genes that code for toxins or pathogenicity factors should be ruled out. Note research in 
the area of "pathogenicity islands" that has been published. 

Some approaches: Use only phage that lyse the host and not those prone to lysogeny. 
Use only phage that have a narrow host range. 
Potentially, screen each batch for bacterial genes, though it is likely difficult 

to design a test or analyze the results. 
Use bacteria that lack toxins and pathogenicity factors to grow pesticidal 

bacteriophage. 
Use bacteria that lack lysogenized bacteriophage to grow pesticidal 

bacteriophage. 

The major issue I need addressed is: 
The bacterial cultures used to produce bacteriophage for pesticide use should be screened to ensure that 
these do not produce toxins, pathogenicity factors or lysogenized phage. Using non-toxigenic and 
non-pathogenic bacteria free of bacteriophage for production of the pesticide removes a lot of risk 
concerns - otherwise, we have to devise screening for each batch to ensure no bacterial genes are carried 
by the phage produced. 

Specific for E coli bacteriophage: The registrant can submit PCR, multiplex PCR or full genome 
sequencing showing that their bacterial cultures do not contain genes for stx1, stx2 or eae. That will 
address the entire remaining issues for our EUP risk assessment. This is part of product characterization 
and will be used to qualify rationale for any waiver requests. They already submitted sequences for their 
bacteriophage and did not find these genes. 

If they do find these genes we will have to revisit several issues (and waiver requests) for risk assessment 
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and food safety. 

Joel 

************************************************************* **** 
Joel V. Gagliardi, Ph.D. 
U.S. Environmental Protection Agency, Mailcode 7511-P 
OPPTS, OPP, BPPD, Microbial Pesticides Branch 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

703-308-0116 - phone I 703-305-0118 or 703-308-7026 - fax 
http://www.epa.gov/pesticides/biopesticides 
***************************************************************** 

Tracy Lantz Hi Joel, The notes below are in response to your ... 

From: Tracy LantzlDC/USEPAIUS 
To: Joe! Gagliardi/DC/USEPAlUS@EPA 

03/29/201005:43:54 PM 

Cc: Sanyvette Williams/DC/USEPAlUS@EPA, Dennis Edwards/DC/USEPAlUS@EPA, Velma 
Noble/DC/USEPAlUS@EPA 

Date: 03/29/2010 05:43 PM 
Subject: Fw: ECP-100 EUP 74234-EUP-E waiting for PRIA fix 

[attachment" [Untitled] .pdf" deleted by Joel Gagliardi/DC/USEPA/US] 

Hi Joel, 

The notes below are in response to your review attached above. Please give me an indication as to 
whether what he is proposing would address your needs for the upgradable study. In addition, please let 
me know how much time you would need for your review. 

When I do the renegotiation, I would also have to allow time for all the steps that need to occur 
subsequent to that at the AD end. We have not started the tolerance write up and will need to go thru the 
Office of General Counsel (OGC) to do so, this will likely take quite a bit a time. Once we get 
concurrence from OGC we will need to send it over to the Federal Register for type setting etc. I also do 
not know if Steve Owens would need to be involved. 

I would suggest that AD needs at least 90 days on top of whatever time BPPD needs. Based on their 
proposed renegotiation, we would need your review by the beginning of May. Will you be able to do that, 
or do I need to ask for a longer time frame? 

---- Forwarded by Tracy LantzlDC/USEPAIUS on 03/29/2010 05:10 PM ----

From: 
To: 
Cc: 

Date: 
Subject 

"Eliot Harrison" <eharrison@lewisharrison.com> 
Tracy LantzlDC/USEPAlUS@EPA, Joel Gagliardi/DC/USEPAlUS@EPA 
Dennis Edwards/DC/USEPAlUS@EPA, Velma Noble/DC/USEPAlUS@EPA, Sanyvette 
Williams/DClUSEPAlUS@EPA 
03/29/201004:33 PM 
RE: ECP-100 EUP 74234-EUP-E wailing for PRIA fix 

Hi Tracy, Joel: 

we have reviewed the BPPD and AD reviews for the ECP-IOO EUP and have the 
following comments; 
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l. The only substantive issue in terms of timing is the shigatoxins issue 
"data or peer-reviewed references should be provided showing that the host 
bacterium E. coli EC211/ECOR-56/ATCC 35375 does not produce shigatoxins". The 
pertinent information we have on this bacterium is the ATCC classification as 
"Biosafety Levell" (not known to cause disease in healthy adult humans) and 
the paper from Ochman showing that this is a natural E. coli isolate 
(attached). will this be enough for the EUP? If not, a significant amount of 
time will be needed to develop the shigatoxin data. 

2. The other information requested in the BPPD review (revised CSF and label; 
host-range testing of non-0157:H7 E coli and bacteria other than E coli) can 
be provided within 2 weeks. 

3. Can you please clarify the statement in the BPPD review, "a temporary food 
tolerance exemption petition listing individual monophage should be submitted 
in a format that can be published in the Federal Register". My understanding 
is that AD will put together the temporary tolerance exemption notice for the 
FR based on BPPD's reviews. 

4. I believe that the outstanding efficacy issues can be addressed by 
submitting a revised Experimental Program and label that clearly indicates 
that ECP-l00 is an adjuvant and is not a replacement for chemical sanitizers. 
As indicated in the attachment, food processors are interested in evaluating 
ECP-l00, under real-world conditions, to see if it can assist in the reduction 
of E. coli 0157:H7 levels. 

If issue 1 (shigatoxins) can be addressed by the attached documents, then 
Intralytix is requesting that the PRIA time-frame be extended until August 1, 
2010. The additional information mentioned above will be submitted by April 
10, 2010. If additional data is needed to address the shiga toxin issue, I 
will need to get back to you later this week with a different time-frame since 
an extended time-period will probably be necessary to develop the data. 

Regards, 
Eliot 

-----Original Message-----
From: Lantz.Tracy@epamail.epa.gov [mailto:Lantz.Tracy@epamail.epa.gov] 
sent: Saturday, March 27, 2010 12:06 PM 
TO: Eliot Harrison 
Cc: Edwards.Dennis@epamail.epa.gov; Noble.Velma@epamail.epa.gov; 
williams.Sanyvette@epamail.epa.gov 
Subject: Fw: ECP-IOO EUP 74234-EUP-E waiting for PRIA fix 

JUst a reminder that you had promised your fix by Monday, March 29th. 
please send a copy to front end processing and a pdf copy to my via 
e-mail so I that I can speak to BPPD about their review time frame. 

----- Forwarded by Tracy Lantz/DC/USEPA/US on 03/27/2010 12:03 PM -----

From: Tracy Lantz/DC/USEPA/US 

To: "Eliot Harrison" <eharrison@lewisharrison.com,. 

Cc: Dennis Edwards/DC/USEPA/US@EPA, Velma Noble/DC/USEPA/US@EPA, 
Sanyvette williams/DC/USEPA/US@EPA 

Date: 03/19/2010 04:09 PM 
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Subject: Re: ECP-IOO EUP 74234-EUP-E 

I would need to speak with BPPD as to how much time they would need for 
their review. 

Then we would also have to allow time for all the steps that need to 
occur subsequent to that at the AD end. We have not started the 
tolerance write up and will need to go thru the Office of General 
Counsel (OGC) to do so, this will likely take quite a bit a time. Once 
we get concurrence from OGC we will need to send it over to the Federal 
Register for type setting etc. I also do not know if Steve Owens would 
need to be involved. 

I would suggest that AD needs at least 90 days on top of whatever time 
BPPD needs. The current PRIA due date is 4/13/10. I would suggest that 
you not send in a formal renegotiation until we have your fix and have 
talked to BPPD. The reviewer has already moved on and is currently 
involved in other projects and would need to finish those reviews before 
they could pick up this review again. 

From: 

To: 

Date: 

Subject: 

Hi Tracy, 

"Eliot Harrison" <eharrison@lewisharrison.com> 

Tracy Lantz/DC/USEPA/US@EPA 

03/19/2010 03:34 PM 

ECP-100 EUP 

I apologize for not getting back to you but I was waiting for the 
Intralytix folks to let me know if they had the data to respond to the 
BPPD review or needed time to develop data. Supposedly, they have the 
data and I should have it next Friday. So, it should be submitted by 
March 29. I don't think it will be very much to review but I think a 60 
day time extension may be needed. If this sound reasonable, I will send 
you a PRIA extension on Monday. By the way, what is the PRIA due date? 
Regards, 
Eliot 

[attachment "ECP-100_20100329152243.pdf" deleted by Joel 
Gagliardi/DC/USEPA/USJ 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

JAN 1 2 21J11J 

OFFICE OF PREVENTION, 
PESTICIDES AND TOXIC 

SUBSTANCES 
MEMORANDUM 

*** CONTAINS FIFRA CONFIDENTIAL BUSINESS INFORMATION *** 

SUBJECT: 

TO: 

FROM: 

THROUGH: 

Experimental Use Permit and Temporary Food Tolerance Exemption for ECP-IOO™ 
containing three lytic monophages specific for E. coli 0 157:H7. 

Jacqueline Campbell-McFarlane 
Regulatory Management Branch J, 
Antimicrobials Division (751 O-P) 

Joel V. Gagliardi, Ph.D., Microbial Ecologist Ln6~ np VtoJt(f~ 
Microbial Pesticides Branch, Biopesticides and r V . f\ 
Pollution Prevention Division (7511 ~P) ~ 

John L. Kough, Ph.D., Senior Scientist J ~ 
Microbial Pesticides Branch, Biopesticidrs an 
Pollution Prevention Division (7511-P) \ J 

ACTION REQUESTED: Reviews for end-use product characterization and waiver requests for 
toxicity, pathogenicity and infectivity testing. 

CONCLUSION: Product Characterization - SUPPLEMENTAL but Upgradeable - Data or peer­
reviewed references should be provided showing that the host bacterium E. coli Ec21 11 ECOR-56 / ATCC 
35375 does not produce shigatoxins; a revised CSF should be provi<ft!tllisting endotoxin as a contaminant, 
nominal concentrations of all inert ingredients, minimum PFU/ml for each monophage in ECP- i OOTM 
(consistent with the manufacturing process), removing the word 'specific' from the active ingredient 
description or provide supporting tests for review; a label matching the revised CSF should be provided 
with clear usage and dilution rates listed. Waiver requests for: Acute Oral Toxicity I Pathogenicity; Acute 
Pulmonary Toxicity I Pathogenicity; Acute Injection Toxicity I Pathogenicity; Cell Culture; Acute Oral 
Toxicity; Acute Dermal Toxicity; Acute Inhalation Toxicity; Acute Eye Irritation; Acute Dermal 
Irritation; and Temporary Food Tolerance Exemption - SUPPLEMENTAL but Upgradeable - Data or 
peer-reviewed references should be provided showing that the host bacterium E. coli Ec211l ECOR-56! 
ATCC 35375 does not produce shigatoxins; data from host-range testing ofnon-OI57:H7 E coli and 
bacteria other than E. coli should be' provided; a temporary food tolerance exemption petition listing 
individual monophage should be submitted in a format that can be published in the Federal Register. 

DATA REVIEW RECORD: 

Active Ingredient: 
Product Name: 
Company Name: 
EPA Reg. No.: 
Chemical Number: 
Decision Nwnber: 
DP Barcode: 
MRIDNos.: 

Lytic monophages specific for E. coli 0157:H7. 
ECP-I00"( 
lntralytix, Inc. 
74234-EUP-E. 
Not yet assigned. 
416027. 
369677. 
477868-01; 477868-02; 477868-03. 
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REVIEW SUMMARY: 
Study Type: Product Identity (OPPTS 885.1100) 

Manufacturing Process (OPPTS 885.1200) 
Discussion ofForrnation of Unintentional Ingredients (OPPTS 885.1300) 
Analysis bfSamples (OPPTS 885.1400) 
Certification of Limits (OPPTS 8850.1500) 
Enforcement Analytical Method (OPPTS 830.1800) 
Physical and Chemical Characteristics (OPPTS 830.6302-830.7300). 

MRID Nos.: 477868-01; 477868,02. 
Test Material: ECpw lOOTM containing lytic monophages specific for E. coli 0157:H7. 
Study Summary: Three monophage active against a wide range of E. coli 0157:H7 strains are 
produced in E. coli hosts which lyse as the phage matures 

 
 
 

 

Classification: SUPPLEMENTAL but Upgradeable - For tlte EUP: Data or peer-reviewed 
references should be provided showing that the host bacterium E. coli Ec2111 ECOR-56 I ATCC 
35375 does not produce shigatoxins; a revised CSF should be provided listing endotoxin as a 
contaminant, nominal concentrations of all inert ingredients, minimum PFU/ml for each monophage in 
ECP-IOO™ (consistent with the manufacturing process), removing the word 'specific' from the active 
ingredient description or provide supporting tests for review; a label matching the revised CSF should 
be provided with clear usage and dilution rates listed. For registration; Methodology (including 
reagents and protocols) for the PFGE, RFLP and amplicon identity tests should be submitted, 
infonnation on toxicology for Gram-negative endotoxin, or product toxicology testing, to support the 
proposed endotoxin limit should be submitted and proposed endotoxin limits should be standardized in 
the manufacturing process and on the CSF; storage stability must be addressed by data and 
accompanied by a 'use-by' date on the label; an additional two batch analyses should be sub~itted. 

Study Type: Waiver requests for: Acute Oral Toxicity I Pathogenicity (OPPTS 885.3050); Acute 
Pulmonary Toxicity I Pathogenicity (OPPTS 885.3150); Acute Injection Toxicity I Pathogenicity 
(OPPTS 885.3200); Cell Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute 
Dermal Toxicity (OPPTS 870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye 
Irritation (OPPTS 870.2400); Acute Dermal Irritation (OPPTS 870.2500). 
MRID Nos.: 477868-03. 
Test Material: ECP-IOOTM containing lytic monophages specific for E. coli 0157:H7. 
Study Summary: Bacteriophages are present in high numbers in the environment, including in non­
polluted waters up to 1010 PFU/L and in treated drinking water. Bacteriophage are viruses that only 
infect specific bacteria. Bacteriophage presence reported in foods and feeds ranges from 101_105 

PFUIlOO g meats and up to 10' PFU/IOO g in cheese without any known harmful effects. 
Bacteriophages are common and abundant in soils and in a wide range of plant materials. A literature 
review of the >80 year history of therapeutic bacteriophage use in Eastern Europe and the former 
Soviet Union, and mostly 'pre-antibiotic age' usage in Western countries, shows there have been no 
adverse effects reported from widespread use, in a few cases using controlled scientific studies. 
Immune system clearance of bacteriophage at various stages of immune impairment without adverse 
effects from bacteriophage was shown in two published studies where humans were administered 
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<PX174 LV. at 2xl09 PFUlKg body weight. Escherichia coli bacteriophage T4 administered to 
healthy human volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces relevant 
to dose level, no detection in serum and no decrease in fecal E. coli or noticeable bacteriophage 
replication. The main risk issue associated with use of bacteriophage as an antimicrobial agent is to 
ensure use of bacteriophage and host bacteria lacking toxin production or pathogenicity factors. Cell­
free filtrates are utilized for the pesticidal product and analysis of the host strains and bacteriophage 
properties show one of the host strains is atoxigenic, and bacteriophage sequences did not reveal any 
known toxin genes, specifically those associated with E. coli, including shigatoxins. Sequence 
analysis was also used to search for any bacterial 16s rRNA genes, which may indicate lysogenic 
phage - none were found in any of the monophage genomes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that either 
completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; bacteriophage that 
incompletely lyse E. coli were not selected. Reporting of any hypersensitivity incidents related to use 
ofECP~lOO or individual monophage is required for the EUP. 
Classification: SUPPLEMENTAL but Upgradeable - For tlte EUP: Data or peer-reviewed 
references should be provided showing that the host bacterium E. coli Ec2lll ECOR-56 I ATCC 
35375 does not produce shigatoxins; data from host-range testing of non-0157:H7 E. coli and 
bacteria other than E. coli should be provided. 

Study Type: Temporary Food Tolerance Exemption. 
Test Material: Lytic monophages for Escherichia coli OI57:H7; ECML-4, ECML-117 and ECML-134. 
Study Summary: Literature submitted established that bacteriophage have been used historically and 
through modern times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that 
only infect specific bacteria. Clinical uses encompass all manner of administration from injection/I. V . 
and surgical wound applications to topical and ingestible preparations and to test nonnal and variously 
impaired human immune system function. There have been no reports of adverse effects from such 
administrations in literature mostly reviewing non~English language work, and in a search 'of 
Western/English language literature for any reported adverse effects, in a few cases using controlled 
scientific studies. Immune system clearance of bacteriophage at various stages ofimmune impairment 
without adverse effects from bacteriophage was shown in two published studies where humans were 
administered <PX174 LV. at 2xl09 PFUlKg body weight. Escherichia coli bacteriophage T4 
administered to healthy human volunteers at 1 if _105 PFU/mL in drinking water resulted in detection 
in feces relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication. Also submitted were literature citations showing that bacteriophage are 
present in high numbers in the environment including in non-polluted waters up to 10 10 PFUIL and in 
treated drinking water. Bacteriophage presence reported in foods and feeds ranges from 101 ~ 105 

PFUIl 00 g meats and up to 107 PFUI100 g in cheese without any known harmful effects. 
Bacteriophages are common and abundant in soils and in a wide range of plant materials. The main 
risk issue associated with use of bacteriophage as an antimicrobial agent is to ensure use of 
bacteriophage and host bacteria lacking toxin production or pathogenicity factors. Cell-free filtrates 
are utilized for the pesticidal product and analysis of the host strains and bacteriophage properties 
show one of the host strains is atoxigenic, and bacteriophage sequences did not reveal any known 
toxin genes, specifically those associated with E. coli, including shigatoxins. Sequence analysis was 
also used to search for any bacterial 16s rRNA genes, which may indicate lysogenic phage - none 
were found in any of the monophage genomes. The lytic nature of mono phages was tested to ascertain 
they will not horizontally pass host genes; bacteriophage were selected that either completely lyse or 
have no activity against hundreds of E. coli 0157:H7 strains; bacteriophage that incompletely lyse E. 
coli were not selected. Bacteriophage combined in ECP-100 are 0.00027% by weight and label use 
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rates are a 109 PFU/mL working solution applied to food and non~food contact surfaces. 
Classification: SUPPLEMENTAL but Upgradeable - For tlte EUP: Data or peer~reviewed 
references should be provided showing that the host bacterium E. coli Ec211l ECOR-56/ ATCC 
35375 does not produce shigatoxins; data from host-range testing ofnon-0157:H7 E. coli and 
bacteria other than E. coli should be provided; a temporary food tolerance exemption petition listing 
individual monophage should be submitted in a format that can be published in the Federal Register. 

4 
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*** CONTAINS FIFRA CONFIDENTIAL BUSINESS INFORMATION *** 
D4X{\ ~VALUATION RECORD 

EPA Review by: Joel V. Gagliardi, Ph.D. ~,,\I( 
EPA Secondary Review by: John L. Kou h, Ph.D. v 
Study Type Product Identity (OPPTS 885.110 ); Manufacturing Process (OPPTS 885.1200); Discussion of 

Formation ofUnmtentionai Ingredients (OPPTS 885.1300); Analysis of Samples (OPPTS 885.1400); 
Certification of Limits (OPPTS 885.1500); Enforcement Analytical Method (OPPTS 830.1800); 
Physical and Chemical Characteristics (OPPTS 830.6302-830.7300). 

MRlDNos. 

Test Material 
Study No. 
Sponsor 
Testing Facility 

Titles of Reports 

Author 
Study Completed 

Study Summary 

Classification 

Good Laboratory 
Practice 

477868-01; 477868-02. 
ECP-I OO!M containing lytic monophages specific for E. coli 0157:H7. 

None given. 
lntralytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 
Intralytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 

ECP-1 OOIM - Product Identity, Manufacturing Process, Sample Deposition and Discussion of the 
Formation of Impurities; ECP-l OOTM - Analysis of Samples, Certification of Limits, Physical and 
Chemical Characteristics. 
Eliot Harrison. 
May 30, 2009. 
Three monophage active ag"ainst a wide range of E. coli 0157:H7 strains are produced in E. coli hosts 
which lyse as the phage matures  

   
 

  
 

lo 

SUPPLEMENTAL but Upgradeable - For the EUP: Data or peer-reviewed references should be 
provided showing that the host bacterium E. coli Ec2111 ECOR-56! ATCC 35375 does not produce 
shigatoxins; a revised CSF should be provided listing endotoxin as a contaminant, nominal 
concentrations of all inert ingredients, minimum PFU/ml for each monophage in ECP-1 oaTh! 
(consistent with the manufacturing process), removing the word 'specific' from the active ingredient 
description or provide supporting tests for review; a label matching the revised CSF should be provided 
with clear usage and dilution rates listed. For registration; Methodology (including reagents and 
protocols) for the PFGE, RFLP and amplicon identity tests should be submitted, information on 
toxicology for Gram-negative endotoxin, or product toxicology testing, to support the proposed 
endotoxin limit should be submitted and proposed endotoxin limits should be standardized in the 
manufacturing process and on the CSF; storage stability must be addressed by data and accompanied 
by a 'use-by' date on the label; an additional two batch analyses should be submitted. 
A signed and dated (May 30, 2009) GLP statement was provided; These studies are not subject to the 
requirements of 40 CFR Part 160. 

I. PRODUCT IDENTITY: Product Name: ECP_l00™ 
Taxonomy and history of strain: 
i) Taxonomic designation: Lytic monophages ECML-4, ECML-117 and ECML-134. Sequencing 
revealed several hundred open reading frames (Table 1) for which the majority are putative proteins. 
ii) Original isolates: ECML-I34 was isolated from a product commercialized in the RepUblic of 
Georgia (i.e. Pyophage) 3/8/2005 while ECML-4 (11/18/2004) and ECML-117 (12/2112004) were 
isolated from water obtained at the Inner Harbor, Baltimore, MD. Monophage are collected as 
plaques in an E. coli lawn overlay plate, then serially plated until they yield a single band by PFGE 
and stable patterns from RFLP (DNA) and SDS-PAGE (protein), and homogenous morphology by 
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electron microscopy. Full geonome sequences were supplied, as were lytic profiles for monophage 
against a bacterial (E. coli 0 157:H7, E. coli non-O 157:H7 and non-E. coli) library. 
iii) Origin and Natural occurrence: The origin of the Pyophage isolate (a commercial isolate from 
the Republic of Georgia) is unknown, while the ECML-4 and ECML-117 occur in surface waters 
leading to the Chesapeake Bay, MD. Monophage were categorized in the Myoviridae phage family 
(Ackerman and Berthiaume 1995). 
iv) Strain preservation and maintenance during product development: Monophage working stocks are 
stored at 2_6°C in phosphate buffered saline kept in the dark. Monophage seed stocks are freeze-dried. 
in 5% sodium glutamate I 0.5 % gelatin and sealed into glass ampoules. Monophage are deposited to 
ATCC as PTA-7948 (ECML-4), PTA-7950 (ECML-117) and PTA-7949 (ECML-134). 
v) Morphological and physiological characteristics: See table 1. 

able 1. Morpho ogical and physlO ogical pro erties reported for indlvi ual monophage: T I . I . d 
Mono ha e Head om Tail om Mono ha e Len th om PFGE bands RFLP Frs ments1 Size BP 2 GC%3 #ORF~ 

EClvfL-4 82 123 205 1 17 157,308 45 202 
ECML-117 79 117 196 1 5 66,854 46 103 
ECML-134 114 106 220 1 18 166,783 35 157 
ECML-134 and ECML-117 I BeoRV digest; ECML-4 AiUU digest; ~ Sum of all fragments; Guanine + Cytosine content; ~ Open reading frames presenl. 

VI) Host range analysIs: 
a) Pest host range: The product marketed in the Republic or Georgia, Pyophage (where ECML-
134 was isolated) contains five phage isolated from Staphylococcus aureus, Proteus vulgaris I 
mirabilis, Streptococcus, Pseudomonas aeruginosa and Escherichia coli isolated from "pruru1ent 
infections" and active against these bacteria with a claimed success rate of 90-95%. It is likely that 
the monophage can lyse other strains of E. coli than just 0 157:H7, though this was not reported. 
b) Lytic profiles: Reported lysis testing here was for E. coli 0l57:H7 specifically (MRlD 
477868-01. pgs. 12-17 of 20) though page 5 of20 MRlD 477868-01 also reports testing non-
o 157:H7 E. coli and bacteria other than E. coli (data not shown). Of III 0 157:H7 strains 
tested, II were not lysed by any of these monophage. ECML-4 lysed 70%, ECML-117 lysed 
87% and ECML-134 lysed 65% of the 111 E. coli 0157:H7 strains tested, respectively. In total, 
the three monophage lysed 90% of tested E. coli 0157:H7 strains. 
vii) History of use: Pyophage (which contains ECML-134) is marketed in the Republic of 
Georgia (and possibly elsewhere) for infections, wounds and surgical sites with no 
contraindications. ECML-4 and ECML-117 are not yet commercialized. 

Deficiencies: Full reported host range lysis testing should be submitted for registration. 

II. MANUFACTURING PROCESS: 
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III. Analysis of Samples; 
Potency Estimation and Product Viability: Potency must be 0.9S-1.SxlO IO PFU or further 
concentration or dilution is performed. 
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I 

Active IngredientlMPCA: PFGE and RFLP differentiate the monopbage and an amplicon 
identity test shows components in ECP-I OQTM. 

Analysis for Microbial Contaminants: Bacterial sterility test ~ 1 mL phage lysate is plated to 
Luria Bertani agar 37 ± 2°C 48 ± 4 hr., another 1 mL is added to 9 mL Luria Bertani broth, 
incubated 37 ± 2°C 24 ± 4 hr. then plated to Luria Bertahi agar incubated 37 ± 2°C 24 ± 4 hr. 
Any growth necessitates another filtration and re-testing. 
Table3. B hI' f M h atc ana YSlS- or onopl ages: 

Monophage Lot# PFU/mL PFGE Bands RFLPMatch Bacterial Sterility 

110306 4xlO I 1 YES No Growth 
ECML-4 121506 2xlO 1 YES No GroWth 

122106 2xlO I 1 YES No Growth 
110206 IxlO" 1 YES No Growth 

ECML-117 121406 5xlO'v 1 YES No Growth 
122006 3xlO I 1 YES No Growth 
102706 2xlO 1 YES No Growth 

ECML-134 121806 2xiO 1 YES No Growth 
122206 lxlO 1 YES No Growth 

Minimum 0.95-1.5xl 01 PFUlmL for each mono hage. . "w.. Table 4 Batch analysIS for ECP-IOO . 
ECP_100,M Lot # PFU/mL I Endotoxin Amplicon Match Bacterial Sterility 

0706L270107 IxlO lO 148,960 YES No Growth 
07061270213 lxlO 148,960 YES No Growth 
0706L270332 lxlO 217,528 YES No Growth 

1 Minimum 0.95-1.5xl 010 PFU/mL for each monopha e; EU/mL proposed limit here is <500,000. . . . 
DefICIenCIes: An additlOnaI two batch analyses should be submItted for regIstratIOn . 

IV. DISCUSSION OF FORMATION OF UNINTENTIONAL INGREDIENTS: 
In response to an EPA inquiry, the registrant responded with further information on the host 
bacteria; the strains utilized for culturing phage are claimed to lack shiga toxin production 
capability, though references obtained for host Ec21 11 ECOR-56 I ATCC 35375 were not 
conclusive. ECP-IOO is screened for endotoxjn after lysis of cell cultures used to grow the 
monophage. The CAS number for E. coli endotoxin is 67924-63-4. A 3-batch analysis found a 
range of 1.49-2.18xl 05 EU/mL and Intralytix proposes an upper certified limit of2.5x105 

EU/mL (Endotoxin units per mL from a colorimetric Limulus Amebocyte Lysate test; QCL-lOOO 
from Bio-Whittaker) in ECP-l 00. According to one source 1 EU equals approximately 0.1 to 0.2 
ng endotoxinlmL of solution (2,5xl 05 EU/mL = ~25,000 ng/mL). FDA limits on endotoxin in 
sterile water are 0.25 EU/mL for injection and 0.5 EUlmL for inhalation (0.025-0.05 ng/mL). 
The threshold pyrogenic IV dose (?: 1.0°F rise in 50% of volunteers) was reported in one study as 
approximately 4.1 EU/Kg (0.41 ng/Kg) and the FDA pyrogen limit is 5.0 EU/Kg. The registrant 
cited literature (Leenstra et al, 1996) where oral rinsates in test subjects absent Gram-negative 
culturable bacteria yielded 3-30 nglmL endotoxin by the Limulus method (Whittaker). 
Endotoxin recovered was adjusted 100x for rinsate dilution and a further I OOOx based on the 
assumption that endotoxin was from anaerobic Gram-positive bacteria, resulting in an estimated 
0.1-1 mglmL in saliva due to a claimed lack of sensitivity ofthe Limulus assay to anaerobic 
endotoxin. FDA does not discuss lack of sensitivity of the Limulus test in their guidance and the 
cited reference does not provide further proof beyond discussion in the paper that the Limulus 
test "is not equally sensitive to endotoxin from anaerobes or Gram-positive bacteria; in their 
assays Escherichia coli endotoxin was used to generate the standard curves. Instructions for the 
Limulus assay cited by the registrant state the assay is not for clinical use: the assay and 
instructions-far-use utilized by the cited Leenstra et al. paper are not specifically stated. 

8 
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Sequence analysis of the monophages in ECP-IOO did not reveal any known toxins, specifically 
those associated with bacteriophage, including shigatoxins. Sequence analysis was also used to 
search for any bacterial 16s rRNA genes, which may indicate lysogenic phage - none were f01md 
in any of the monophage genomes. A review of testing methods for foods and feed currently 
maintained by FDA and USDA-FSIS indicate that in some cases ECP-l 00 may cause false­
negative results for E. coli 0157:H7 presence in preliminary (non-culture) test steps. 
Additionally, effective use ofECP-IOO causing lysis of E. coli present on food contact surfaces 
may lead to additional false-negative results with some test preliminary or presumptive methods. 

References: 
- Leenstra, T.S., 1.1.M. van Saene, H.K.F. van Saene and M.V. Martin. 1996. Oral endotoxin in healthy 
adults. Oral Surgery, Oral Medicine, Oral Pathology 82(6): 637-642. 
- FDA BAM: Emuneration of Escherichia coli and the Colifonn Bacteria. September 2002. 
Bacteriological Analytical Manual. Chapter 4. Enumeration of Escherichia coli and the Coliform Bacterh 
http://www.fda.govlFood/ScienceResearchlLaboratoryMethodsiBacteriologicaIAnalyticaIManuaIBAM/ucm064948.htm 
- DSDA-FSIS Microbiology Laboratory Guidebook. Chapter 5. 
http://www.fsis.usda.gov/Science/Microbiological Lab Guidebook/index.asp 

Deficiencies: Data or peer-reviewed references were not provided showing that the host bacterium 
E. coli Ec211/ ECOR-56/ ATCC 35375 does not produce·shigatoxins. Infonnation on 
toxicological findings for Gram-neagtive endotoxin from peer-reviewed research showing various 
tested routes of administration, or product toxicology testing, to support the proposed endotoxin 
limit should be submitted and compared to; a) levels in ECP-IOO; and b) levels expected in foods 
from ECP-IOO label use rates. Proposed endotoxin limits in MRID 477868-01 (:0250,000 ED/mL) 
and MRID 477868-02 (:5500,000 ED/mL) should be standardized. Endotoxin should be listed as 
an impurity on the CSF. A revised CSF and label are required for the EUP. 

V. CERTIFICATION OF LIMITS: Table 5 lists the nominal concentration and certified limits for 
the ingredients in ECP-IOO™ 

TABLE 5. Nominal CSF concentrations and certified limits for ECP_IOO™ a 

Ingredients (CAS number) PC Purpose Concentration (% by weieht 
Code Nominal Lower UDD" 

Active Ineredient 
ECP-lOO is a mixture of three (3) lytic monophages 

TGAI 0.00027 0.00024 0.00030 specific for E. coli O157:H7 
Inert In2redients 

aData from CSF (5/3012009) and MSDS (emaIl from ElIot Harrison 12/112009). 
Deficiencies: Data submitted does not support the statement that monophage are 'specific' for 
E. coli 0157:H7 though they are 'active' or 'lytic' against the E. coli 0157:H7 strains tested; 
data from host-range testing of non-0157:H7 E. coli and bacteria other than E. coli should be 
provided.  is listed in the MSDS but not listed on the CSF, and 
nominal concentrations for components of PBS are not listed on the CSF or in the MSDS 
provided. The CSF should contain ingredient levels as fonnulated into ECP-l 00 (the MSDS 
shows a lOx solution). Minimum PFU/mL for each monophage in ECP-l OOTM should be listed 
separately on the CSF and identically on the label. Label use rates specify dilution to 109 
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PFU/mL though there is nO specific method to perform this dilution and determine combined 
monphage PFU/mL in working solutions stated in instructions on the labeL The CSF and label 
should be updated for the EUP. 

VI. ENFORCEMENT ANALYTICAL METHOD: Not required. 
Deficiencies: None. 

VII. PHYSICAL AND CHEMICAL CHARACTERISTICS: 

t ;.;:§ 

a Data from MRID 477868-02. 

Deficiencies: Storage stability must be addressed by data and accompanied by a 'use~by' date on the label. 
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~
A EVALUATION RECORD 

EPA Review by: Joel V. Gagliardi, Ph.D. A V 
EPA Secondary Review by: John L. Kough, h.D. j \ \---
Study Type Waiver requests for: Acute Oral TOkicity I Pathogenicity (OPPTS 885.3050); Acute Pulmonary Toxicit) 

/ Pathogenicity (OPPTS 885.3150); Acute fujection Toxicity I Pathogenicity (OPPTS 885.3200); Cell 
Culture (OPPTS 885.3500); Acute Oral Toxicity (OPPTS 870.1100); Acute Dermal Toxicity (OPPTS 
870.1200); Acute Inhalation Toxicity (OPPTS 870.1300); Acute Eye Irritation (OPPTS 870.2400); Acul 
Denna! Irritation (OPPTS 870.2500). 

MRID Nos. 477868-03. 

Test Material 

Study No. 

Sponsor 

Testing Facility 

Titles of Reports 

Author 

Study Completed 

Study Summary 

Classification 

Good Laboratory 
Practice 

ECP~100TM containing lytic monophages specific for E. coli 0157:H7. 
ECP-IOO/ SAOO I. 
Intraiytix, Inc.; 701 E. Pratt St.; Baltimore, MD 21202. 

None. 

Waiver Requests for Microbial Pesticide Toxicology Data Requirements and Discussion of Safety Issue: 

Eliot Harrison. 

May 30, 2009. 

Bacteriophages are present in high numbers in the environment, including in non-polluted waters up to 
1010 PFU/L and in treated drinking water. Bacteriophage are viruses that only infect specific bacteria. 
Bacteriophage presence reported in foods and feeds ranges from 101_105 PFUIl 00 g meats and up to 107 

PFUIl 00 g in cheese without any known harmful effects. Bacteriophages are common and abundant in 
soils and in a wide range of plant materials. A literature review of the >80 year history of therapeutic 
bacteriophage use in Eastern Europe and the former Soviet Union, and mostly 'pre-antibiotic age' usage 
in Western countrie.s, shows there have been no adverse effects reported from widespread use, in a few 
cases using controlled scientific studies. Immune system clearance of bacteriophage at various stages of 
immune impairment without adverse effects from bacteriophage was shown in two published studies 
where humans were administered cI>X174I.V. at 2x109 PFU/Kg body weight. Escherichia coli 
bacteriophage T4 administered to healthy human volunteers at 103_105 PFU/mL in drinking water 
resulted in detection in feces relevant to dose level, no detection in serum and no decrease in fecal E. col! 
or noticeable bacteriophage replication. The main risk issue associated with use of bacteriophage as an 
antimicrobial agent is to ensure use of bacteriophage and host bacteria lacking toxin production or 
pathogenicity factors. Cell-free filtrates are utilized for the pesticidal product and analysis of the host 
strains and bacteriophage properties show one of the host strains is atoxigenic, and bacteriophage 
sequences did not reveal any known toxin genes, specifically those associated with E. coli, including 
shigatoxins. Sequence analysis was also used to search for any bacterial16s rRNA genes, which may 
indicate lysogenic phage - none were found in any of the monophage genomes. The lytic nature of 
monophages was tested to ascertain they will not horizontally pass host genes; bacteriophage were 
selected that either completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Reporting of any hypersensitivity 
incidents related to use ofECP-l 00 or individual monophage is reguired for the EUP. 
SUPPLEMENTAL but Upgradeable - For the EUP: Data or peer-reviewed references should be 
provided showing that the host bacterium E. coli Ec2111 ECOR-56 / ATCC 35375 does not produce 
shigatoxins; data from host-range testing ofnon-OI57:H7 E. coli and bacteria other than E. coli should 
be provided. 
A signed and dated (May 30, 2009) GLP statement was provided; These studiys either were not subject t{ 
the requirements of 40 CFR Part 160, the requirements were not met or the submitter does not know if 
GLP was followed for data collection. 

The registrant included a thorough literature review and set of rationale to waive requirements for 
toxicology, pathogenicity, infectivity and irritation testing for the component monophage. In 
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addition, MSDS for inert ingredients, and their status as minimal risk were submitted by email. 
Since this is both a manufacturingMuse and end-use product without registered TGAIs, there is only 
one set of data waivers submitted. 

RATIONALE: 
Literature submitted established that bacteriophage have been used historically and through modem 
times in lieu of, or to assist the action of antibiotics. Clinical uses encompass all manner of 
administration from injection/LV. and surgical wound applications to topical and ingestible 
preparations and to test normal and variously impaired human immune system function. There have 
been no reports of adverse effects from such administrations in literature mostly reviewing nonM 

English work, and in a search ofWestemlEnglish language literature for any reported adverse 
effects, in a few cases reporting controlled scientific studies. Also submitted were literature citations 
showing that bacteriophage are present in high numbers in the environment, including in non­
polluted and treated drinking water, and in foods and feeds, without any known harmful effects. 

Inert Ingredients: Phopshate buffered saline composed of
 

   

 
 
 

In essence the Phosphate 
Buffered Saline represents a solution at physiological pH and osmolarity that is not expected to 
have any harmful effects from contact with eyes or skin, nor from ingestion or inhalation. 

Presence in the Environment: 
According to one review (Fuhrman 1999) "The first reports of high viral abundance, exceeding 
the typical bacterial abundance of 109 per litre (Sieburth et al. 1988, Bergh et al. 1989, Proctor 
and Fuhrman 1990, Wommack et al. 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et al. 1992, B0fsheim 1993, Cochlan et al. 1993, Paul et al. 1993, 
Boehme et al. 1993, Maranger et al. 1994, Hara et al. 1996, Maranger & Bird 1996, 
Steward et aL 1996, Noble & Fuhrman 1998) have shown that viruses are consistently the most 
abundant biological entities in the sea-nearshore and offshore, tropical to polar, sea surface to 
sea floor, and in sea ice and sediment pore water. Viral abundances are typically 1010 per litre in 
surface waters (about 5-25 times the bacterial abundance), and follow the same general 
abundance patterns as bacteria. These patterns include a decrease of about one order of 
magnitude between rich coastal waters and oligotrophic (nutrient poor) open ocean, a decrease 
of between five- and tenfold from the euphotic zone to the upper midwaters (for example, 
500 m depth), and a further decrease several-fold to abyssal depths. As occurs with bacteria, sea 
ice is highly enriched in viruses compared with the water beneath it (Maranger et al. 1994), and 
sediment pore waters are highly enriched compared with overlying water (paul et al. 1993, 
Steward et al. 1996)." In soil, bacteriophage were "at least 350M fold more than the highest 
numbers estimated from traditional viable plaque counts" or in the range of0.15-1.5xl08 PFU/g 
soil (Ashelford et al. 2003). Sewage plant effluents contained 10'-10' PFUIlOO mL sewage 
with an approximate decrease of 101 PFU/100 mL with treatment (Calci et al. 1998). 
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References: 
- Ashelford, K.E., Day, MJ. and Fry, J.C. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in SoiL AppL Environ. Microbiol. 69, 285 M 289. 
- Bergh, 0., Bmsheim, K.Y., Bratbak, G. & Heldal, M. 1989. High abundance of viruses 
found in aquatic environments. Nature 340, 467--468. 
- Boehme, J., Frisher, M.E., Jiang, S.C., Kellogg, C.A., Pichard, S., Rose, J.B., Steinway, c. 
and Paul, J.R. 1993. Viruses, bacteriop1ankton, and phytoplankton in the southeastern Gulf of 
Mexico: distribution and contribution to oceanic DNA pools. Ma. Ecol. Prog. Ser. 97, 1-10. 
- Bmsheim, K.Y. 1993. Native marine bacteriophages. FEMS Microbia!. Eco!. 102,141-159. 
- Calci, K.R., Burkhardt III, W., Watkins, W.D. & Rippey, S.R 1998. Occurrence of Male-
Specific Bacteriophage in Feral and Domestic Animal Wastes, Human Feces, and Human 
Associated Wastewaters. Appl. Environ. MicrobioL 64, 5027-5029. 
- Cochlan, W.P., Wikner, J., Steward, G.F., Smith, D.C. & Azarn, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments. Mar. EcoL Prog. Ser. 92, 77-87. 
M Hara, S., Koike, I., Terauchi, K., Karniya, H. & Tanoue, E. 1996. Abundance of viruses in 
deep oceanic waters. Mar. EcoL Prog. Ser. 145,269-277. 
- Fuhnnan, lA. 1999. Marine viruses and their biogeochemical and ecological effects. 
Nature 399, 541-548. 
- Maranger, R., Bird, D. F. & Juniper, S. K. 1994. Viral and bacterial dynamics in arctic sea ice 
during the spring algal bloom near Resolute, NWT, Canada. Mar. EcoL Prog, Ser. 111, 121-127. 
M Maranger, R. & Bird, D.E. 1996. High concentrations of viruses in the sediments of Lac 
Gilbert, Quebec. Microb. Eco!. 31, 141-151. 
- Noble, R.T. & Fuhrman, lA. 1998. Use of SYBR Green I for rapid epifluorescence counts 
of marine viruses and bacteria. Aquat. Microb. Ecol. 14, 113-118. 
- Paul, J.H., Rose, J.B., Jiang, S.C., Kellogg, C.A. & Dickson, L. 1993. Distribution of viral 
abundance in the reef environment of Key Largo, Florida. AppL Environ. Microbiol. 59, 718-724. 
- Proctor, L.M. & Fuhnnan, I.A 1990. Viral mortality of marine bacteria and cyanobacteria. 
Nature 343,60-62. 
- Sieburth, J.M., Johnson, P.W. & Hargraves, P.E. 1988. Ultrastructure and ecology of 
Aureococcus anophagefJerens gen. et sp. nov. (Chrysophyseae): the dominant picop1ankter 
during a bloom in Narragansett Bay, Rhode Island, Summer 1985. J. Phyco!. 24, 416-425. 
M Steward, G.F., Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. EcoL Prog. Ser. 131,287-300. 
- Wommack, K.E., Hill, RT., Kessel, M., Russek-Cohen, E. & Colwell, RR 1992. 
Distribution of viruses in the Chesapeake Bay. AppL Environ. Microbiol. 58,2965-2970. 

Presence in Foods: 
According to one source (Ackerman 1997) bacteriophage have been found in association with 
"buds, leaves, root nodules (leguminous plants), roots, rotting fruit, seeds, stems and straw; crown 
gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, buckwheat, 
clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, ryegmss, rye, 
timothy, tobacco, tomatoes, [and] wheat." The registrant submitted a literature review stating 
"Bacteriophages are commonly consumed by humans via various foods. In this context, 
bacteriophages have been commonly isolated from a wide range offood products, including ground 
beef, pork sausage, chicken, farmed freshwater fish, common carp and marine fish, oil sardine, raw 
skim milk, and cheese (Atterbury et al. 2003, Gautier et al. 2005, Greer 2005, Kennedy et al. 1986, 
Kennedy et al. 1984, Whitman & Marshall 1971). Several studies have suggested that 100% of the 
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ground beef and chicken meat sold at retail contain various levels of various bacteriophages. For 
example, bacteriophages were recovered from 100% of examined fresh chicken and pork sausage 
samples and from 33% of delicatessen meat samples analyzed (Kennedy et al. 1984). The levels 
ranged from 3.3-4.4xlOIO PFUIlOO g offresh chicken, up to 3.5xl01O PFUll00 g of fresh pork, and 
up to 2.7xl 010 PFUIl 00 g of roast turkey breast samples. In another study (Kennedy et al. 1986) 
samples of fresh chicken breasts, fresh ground beef, fresh pork sausage, canned corned beef, and 
frozen mixed vegetables were examined for the presence of coliphages. Although only three ATCC 
strains of E. coli were used as indicator host strains, coliphages were found in 48 to 100% of the 
various food samples examined." Reviewer's note: Indigenous bacteriophage recovered from foods 
in the cited references were more typically in the range of 10 1_105 PFU/1 00 g meats and up to 105 

PFU/g (107 PFU/1 00 g) in cheese and PFU numbers depended largely on extraction technique and 
the choice of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria 
have been detected (presence/absence) in up to 10% of disinfected surface and groundwater water 
sources in Spain and Israel (Annon et al. 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli with the result that regardless of storage conditions 
enrichment led to positiye bacteriophage results in all tested materials, and in the majority of 
replicates (Maciorowski et al. 2001). 

References: 
- Ackermann, H. W. 1997. Bacteriophage ecology. Pages 335-339 in: Progress in Microbial Ecology 
(Proceedings of Seventh International Symposium on Microbial Ecology). M. T. Martins, M. 1. Z. 
Sato, J. M. Tiedje, L. C. N. Hagler, 1. Dobereiner, and P. S. Sanchez, eds. Brazilian Society for 
Microbiology. Quoted in: http://www.apsnet.org/onlinelfeature/phages/ 
- Armon, R., Araujo, R., Kott, Y., Lucena, F. and Jofre, J. 1997. Bacteriophages of enteric bacteria in 
drinking water, comparison of their distribution in two countries. J. Appl. Microbiol. 83, 627-633. 
- Atterbury, R.I., Connerton, P.L., Dodd, C.E.R., Rees, C.E.D. and Connerton, I.F. 2003. 
Isolation and Characterization of Campylobacter Bacteriophages from Retail Poultry. Appl. 
Environ. Microbiol. 69, 4511-4518. 
- Gautier, M., Rouault, A., Sommer, P. and Briandet, R. 1995. Occurrence of Propionibacterium 
freudenreichii Bacteriophages in Swiss Cheese. Appl. Environ. Microbiol. 61, 2572-2576. 
- Greer, 0.0. 2005. Bacteriophage Control of Food borne Bacteria. J. Food Prot. 68, 1102-1111. 
- Kennedy Jr., lE., Oblinger, J.L. and Bitton, G. 1984. Recovery of Coliphages from 
Chicken, Pork Sausage and Delicatessen Meats. J. Food Prot. 47, 623-626. 
- Kennedy Jr., J.E., Wei, C.1. and Oblinger, J.L. 1986. Methodology for Enumeration of 
Coliphages in Foods. Appl. Environ. Microbiol. 51, 956-962. 
- Maciorowski, K.O., Pillai, S.D, and Ricke, S.C. 2001. Presence of Bacteriophages in 
Animal feed as Indicators of fecal Contamination. J. Enciron. Sci. Health B36, 699-708. 
- Whitman, P.A. and Marshall, R.T. 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. Appl. Microbiol. 22,220-223. 

Health Effects: 
Much of the >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to widespread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 
formats, shows there have been no adverse effects reported from widespread use, and in a few 
cases controlled scientific studies have also shown various benefits without adverse effects 
(Alisky et a11998, Sulakvelidze et al2001). Immune system clearance of bacteriophage at 
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various stages of immune impairment without adverse effects from the bacteriophage was shown 
in two published studies where humans were administered Cl>X1741.V. at 2xl09 PFUlKg body 
weight (Lopez 1975, Ochs et al. 1992). Escherichia coli bacteriophage T4 administered to 
healthy human volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces 
relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication (Bruttin and Brussow 2005). 

References: 
-Alisky, 1., lczkowski, K., Rapoport, A. ~d Troitsky, N.1998. Bacteriophages Show 
Promise as Antimicrobial Agents. 1 Infection 36, 5-15. 
- Bruttin, A. & Brussow, H. 2005. Hwnan Volunteers Receiving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy. Antimicrob. Agents and Chemo. 49, 2874-2878. 
- Lopez, V., Ochs, H.D., Thuline, H.c., Davis, S.D. & Wedgewood, R.J. 1975. Defective 
antibody response to bacteriophage <DX174 in Down syndrome. J. Pediatrics 86, 207-211. 
- Ochs, H.D., Buckley, R.H., Kobayashi, RH., Kobayashi, A.L., Sorensen, R.U., Douglas, 
S.D., Hamilton, B.L. & Herchfeld, M.S. 1992. Antibody Responses to Bacteriophage 
<DX174 in Patients With Adenosine Deaminase Deficiency. Blood 80, 1163-1171. 
-Sulakvelidze, A., Alavidze, Z. & Morris Jr., lO. 2001. Bacteriophage Therapy. 
Antimicrob. Agents and Cherno. 45, 649-659. 

Transduction, Lysogeny and Bacteriophage Sequencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtrates and analysis of the host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
absence of toxins, including E. coli 0157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of mono phages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis ofthe 
monophages in ECP-l 00 did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of23l, MRID 477868-03), including shigatoxins. Sequence 
analysis was also used to search for any bacterial 16s rRNA genes, which may indicate lysogenic 
phage - none were found in any of the monophage genomes. 

References: 
- Hacker, 1. & lB. Kaper. 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbiol. 54, 641-679. 

Deficiencies: Data or peer-reviewed references were not provided showing that the host 
bacterium E. coli Ec211l ECOR-56! ATCC 35375 is serotype 06:Hl and does not produce 
shigatoxins; data from host-range testing ofnon-0157:H7 E. coli and bacteria other than E. coli 
should be provided. 
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~1,;r~ EVALUATION RECORD 
EPA Review by: Joel V. Gagliardi, Ph.D .. ~_ \\1--
EPA Secondary Review b : Jolm L. Kou h, Ph.D, 
Study Type Temporary Food Tolerance Exem tion Petition. 
MRIDNos. 
Test Material 

Study No. 

Sponsor 

Testing Facility 

Titles of Reports 

Author 
Study Completed 

Study Summary 

Classification 

Good Laboratory 
Practice 

None. 

Lytic monophages for Escherichia coli 0157:H7; ECML-4, ECML-117 and ECML-l34. 

None given. 
Intralytix, Inc.; 701 E. Pratt St.; Balti~ore, MD 21202. 
None. 

Petition Requesting a Temporary Tolerance Exemption from the Requirement of a Tolerance for E. coli 
0157:H7 Specific Bacteriophages used on Food-Contact Surfaces in Food Processing Plants. 
None given. 
None given. 

Literature submitted established that bacteriophage have been used historically and through modern 
times in lieu of, or to assist the action of antibiotics. Bacteriophage are viruses that only infect specific 
bacteria. Clinical uses encompass all manner of administration from injection/I.V. and surgical wound 
applications to topical and ingestible preparations and to test normal and variously impaired human 
immune system function. There have been no reports of adverse effects from such administrations in 
literature mostly reviewing non-English language work, and in a search ofWesternlEnglish language 
literature for any reported adverse effects, in a few cases using controlled scientific studies. Immune 
system clearance of bacteriophage at various stages of immune impairment without adverse effects 
from bacteriophage was shown in two published studies where humans were administered <PX174 I.V. 
at 2xl09 PFUlKg body weight. Escherichia coli bacteriophage T4 administered to healthy human 
volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces relevant to dose level, no 
detection in serum and no decrease in fecal E. coli or noticeable bacteriophage replication. Also 
submitted were literature citations showing that bacteriophage are present in high numbers in the 
environment including in non-polluted waters up to lOW PFUIL and in treated drinking water. 
Bacteriophage presence reported in foods and feeds ranges from 101_105 PFU/lOO g meats and up to 
107 PFU/lOO g in cheese without any known hannful effects. Bacteriophages are common and 
abundant in soils and in a wide range of plant materials. The main risk issue associated with use of 
bacteriophage as an antimicrobial agent is to ensure use of bacteriophage and host bacteria lacking 
toxin production or pathogenicity factors. Cell~free filtrates are utilized for the pesticidal product and 
analysis of the host strains and bacteriophage properties show one of the host strains is atoxigenic, and 
bacteriophage sequences did not reveal any known toxin genes, specifically those associated with E. 
coli, including shigatoxins. Sequence analysis was also used to search for any bacterial16s rRNA 
genes, which may indicate lysogenic phage - none were found in any of the monophage genomes. The 
lytic nature of mono phages was tested to ascertain they will not horizontally pass host genes; 
bacteriophage were selected that either completely lyse or have no activity against hundreds of E. coli 
0157:H7 strains; bacteriophage that incompletely lyse E. coli were not selected. Bacteriophage 
combined in ECP-IOO are 0.00027% by weight and label use rates are a 109 PFU/mL working solution 
applied to food and non-food contact surfaces. 
SUPPLEMENTAL but Upgradeable - For tile EUP: Data or peer-reviewed references should be 
provided showing that the host bacterium E. coli Ec21lf ECOR-56/ ATCC 35375 does not produce 
shigatoxins; data from host-range testing of non-0157:H7 E. coli and bacteria other than E. coli should 
be provided; a temporary food tolerance exemption petition listing individual monophage should be 
submitted in a format that can be published in the Federal Register. 
Not applicable. 

16 



197

Presence in the Environment: 
According to one review (Fuhnnan 1999) "The first reports of high viral abundance, exceeding 
the typical bacterial abundance of 109 per litre (Sieburth et al. 1988, Bergh et a1. 1989, Proctor 
and Fuhnnan 1990, Wommack et al. 1992), awakened interest in this topic. Many subsequent 
studies (Wommack et al. 1992, Borsheim 1993, Coch1an et al. 1993, Paul et al. 1993, 
Boehme et al. 1993, Maranger et al. 1994, Hara et al. 1996, Maranger & Bird 1996, 
Steward et al. 1996, Noble & Fuhrman 1998) have shown that viruses are consistently the most 
abundant biological entities in the sea-nearshore and offshore, tropical to polar, sea surface to 
sea floor, and in sea ice and sediment pore water. Viral abundances are typically 1010 per litre in 
surface waters (about 5-25 times the bacterial abundance), and follow the same general 
abundance patterns as bacteria. These patterns include a decrease of about one order of 
magnitude between rich coastal waters and oligotrophic (nutrient poor) open ocean, a decrease of 
between five- and tenfold from the euphotic zone to the upper midwaters (for example, 500 m 
depth), and a further decrease several-fold to abyssal depths. As occurs with bacteria, sea ice is 
highly enriched in viruses compared with the water beneath it (Maranger et al. 1994), and 
sediment pore waters are highly enriched compared with overlying water (paul et al. 1993, 
Steward et al. 1996)." In soil, bacteriophage were "at least 350-fold more than the highest 
numbers estimated from traditional viable plaque counts" or in the range of 0.15-1.5x1 08 PFU/g 
soil (Ashelford et al. 2003). Sewage plant effluents contained 103_105 PFU/100 mL sewage with 
an approximate decrease of 101 PFUIlOO mL with treatment (Calci et al. 1998). 

References: 
- Ashe1ford, K.E., Day, M.J. and Fry, J.C. 2003. Elevated Abundance of Bacteriophage 
Infecting Bacteria in Soil. Appl. Environ. Microbiol. 69, 285-289. 
- Bergh, 0., Bmsheim, K. Y., Bratbak, G. & He1da1, M. 1989. High abundance of viruses 
found in aquatic environments. Nature ~40, 467-468. 
- Boelnne, J., Frisher, M.E., Jiang, S.C., Kellogg, C.A., Pichard, S., Rose, J.B., Steinway, C. 
and Paul, J.H. 1993. Viruses, bacterioplankton, and phytoplankton in the southeastern Gulf of 
Mexico: distribution and contribution to oceanic DNA pools. Ma. Ecol. Prog. Ser. 97, 1-10. 
- B0fsheim, K.y. 1993. Native marine bacteriophages. FEMS Microbiol. Ecol. 102, 141-159. 
- Calci, K.R., Burkhardt III, W., Watkins, W.D. & Rippey, S.R. 1998. Occurrence of Male-
Specific Bacteriophage in Feral and Domestic Animal Wastes, Human Feces, and Human 
Associated Wastewaters. Appl. Environ. Microbiol. 64, 5027-5029. 
- Cochlan, W.P., Wikner, J., Steward, G.F., Smith, D.C. & Azam, F. 1993. Spatial 
distribution of viruses, bacteria and chlorophyll a in neritic, oceanic and estuarine 
environments. Mar. Eco!. Prog. Ser. 92, 77-87. 
- Hara, S., Koike, 1., Terauchi, K., Kamiya, H. & Tanoue, E. 1996. Abundance of viruses in 
deep oceanic waters. Mar. Ecol. Prog. Ser. 145,269-277. 
- Fuhrman, lA. 1999. Marine viruses and their biogeochemical and ecological effects. 
Nature 399, 541-548. 
- Maranger, R., Bird, D. F. & Juniper, S. K. 1994. Viral and bacterial dynamics in arctic sea ice 
during the spring algal bloom near Resolute, NWT, Canada. Mar. Eco!. Prog. Ser. 111, 121-127. 
- Maranger, R. & Bird, D.E. 1996. High concentrations of viruses in the sediments of Lac 
Gilbert, Quebec. Microb. Eco1. 31, 141-15l. 
- Noble, R.T. & Fuhrman, J.A. 1998. Use ofSYBR Green I for rapid epifluorescence cotmts 
of marine viruses and bacteria. Aquat. Microb. Ecol. 14, 113-118. 
- Paul, J.H., Rose, J.B., Jiang, S.C., Kellogg, C.A. & Dickson, L. 1993. Distribution of viral 
abundance in the reef environment of Key Largo, Florida. Appl. Environ. Microbial. 59, 718-724. 
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- Proctor, L.M. & Fuhrman, l.A. 1990. Viral mortality of marine bacteria and cyanobacteria. 
Nature 343, 60-62. 
- Sieburth, J.M., Johnson, P.W. & Hargraves, P.E. 1988. Ultrastructure and ecology of 
Aureococcus anophagefferens gen. et sp. nov. (Chrysophyseae): the dominant picoplankter 
during a bloom in Narragansett Bay, Rhode Island, Summer 1985. J. Phyco1. 24, 416-425. 
- Steward, G.F., Smith, D.C. & Azam, F. 1996. Abundance and production of bacteria and 
viruses in the Bering and Chukchi Sea. Mar. EcoL Prog. SeT. 131, 287~300. 
- Wommack, K.E., Hill, RT., Kessel, M., Russek-Cohen, E. & Colwell, RR 1992. 
Distribution of viruses in the Chesapeake Bay. Appl. Environ. Microbiol. 58, 2965-2970. 

Presence in Foods: 
According to one source (Ackerman 1997) bacteriophage have been found in association with 
"buds, leaves, root nodules (leguminous plants), roots, rotting fiuit, seeds, stems and straw; 
crown gall tumors ... healthy or diseased alfalfa, barley, beans, broccoli, Brussels sprouts, 
buckwheat, clover, cotton, cucumber, lucerne, mulberry, oats peas, peach trees, radish, rutabaga, 
ryegrass, rye, timothy, tobacco, tomatoes, [and] wheat." The registrant submitted a literature 
review stating "Bacteriophages are commonly consumed by humans via various foods. In this 
context, bacteriophages have been commonly isolated from a wide range of food products, 
including ground beef, pork sausage, chicken, farmed freshwater fish, common carp and marine 
fish, oil sardine, raw skim milk, and cheese (Atterbury et al. 2003, Gautier et al. 2005, Greer 
2005, Kennedy et al. 1986, Kennedy et a1. 1984, Whitman & Marshall 1971). Several studies 
have suggested that 100% of the ground beef and chicken meat sold at retail contain various 
levels of various bacteriophages. For example, bacteriophages were recovered from 100% of 
examined fresh chicken and pork sausage samples and from 33% of delicatessen meat samples 
analyzed (Kennedy et a1. 1984). The levels ranged from 3.3-4.4xlOlO PFU/lOO g o[fresh 
chicken, up to 3.5xl0 10 PFUIlOO g of fresh pork, and up to 2.7xlO iO PFU/lOO g of roast turkey 
breast samples. In another study (Kennedy et al. 1986) samples offresh chicken breasts, fresh 
ground beef, fresh pork sausage, canned corned beef, and frozen mixed vegetables were 
examined for the presence of coli phages. Although only three ATCC strains of E. coli were used 
as indicator host strains, coliphages were found in 48 to 100% of the various food samples 
examined." Reviewer's note: Indigenous bacteriopha!e recovered from foods in the cited 
references were more typically in the range of 10 1_10 PFUIlOO g meats and up to 105 PFU/g 
(107 PFUIl 00 g) in cheese and PFU numbers depended largely on extraction technique and the 
choice of host cells for plaque assays. Bacteriophage specific for mammalian fecal bacteria have 
been detected (presence/absence) in up to 10% of disinfected surface and groundwater water 
sources in Spain and Israel (Annon et al. 1997). Animal feeds and ingredients were assayed for 
bacteriophage specific to Salmonella and E. coli with the result that regardless of storage 
conditions enriclunent led to positive bacteriophage results in all tested materials, and in the 
majority of replicates (Maciorowski et al. 2001). 

References: 
- Ackermann, H. W. 1997. Bacteriophage ecology. Pages 335-339 in: Progress in Microbial Ecology 
(proceedings of Seventh International Symposium on Microbial Ecology). M. T. Martins, M. 1. Z. 
Sato,1. M. Tiedje, L. C. N. Hagler, J. D5bereiner, and P. S. Sanchez, eds. Brazilian Society for 
Microbiology. Quoted in: httpJ/www.apsneLorg/online!feature/phages/ 
• Armon, R., Araujo, R., Kott, Y., Lucena, F. and Jofre, J. 1997. Bacteriophages of enteric bacteria in 
drinking water, comparison oftheir distribution in two countries. 1. AppL Microbiol. 83, 627·633. 
- Atterbury, RJ., Connerton, P.L., Dodd, C.E.R., Rees, C.E.D. and Connerton, I.F. 2003. 
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Isolation and Characterization of Campylobacter Bacteriophages from Retail Poultry. Appl. 
Environ, MicrobioL 69, 4511-4518, 
- Gautier, M., Rouault, A., Sommer, P. and Briandet, R. 1995. Occurrence of Propionibacterium 
freudenreichii Bacteriophages in Swiss Cheese. Appl. Environ. Microbiol. 61,2572-2576. 
- Greer, G.G. 2005. Bacteriophage Control of Foodborne Bacteria. J. Food Prot. 68, 1102-1111. 
- Kennedy jr" j,E" Oblinger, J.L. and Bitton, G, 1984, Recovery of Coli phages from 
Chicken, Pork Sausage and Delicatessen Meats. J. Food Prot. 47, 623-626. 
- Kennedy Jr., J.E., Wei, C.L and Oblinger, 1.L. 1986. Methodology for Enumeration of 
Coliphages in Foods. Appl. Environ. Microbiol. 51, 956-962. 
- Maciorowski, K.G., Pillai, S.D. and Ricke, S.C. 2001. Presence of Bacteriophages in 
Animal feed as Indicators of fecal Contamination. J. Enciron. Sci. Health B36, 699-708. 
- Whitman, P.A and Marshall, R.T. 1971. Isolation ofPsychrophilic Bacteriophage-Host 
Systems from Refrigerated Food Products. Appl. MicrobioL 22, 220-223. 

Health Effects: 
Much of the >80 year history of therapeutic bacteriophage use was in Eastern Europe and the 
former Soviet Union, though Western countries used them variously prior to widespread 
antibiotics usage. Bacteriophage are viruses that only infect select bacterial hosts. Reviews 
submitted of the examinable literature, much of it in Russian or other non-English language 
formats, shows there have been no adverse effects reported from widespread use, and in a few 
cases controlled scientific studies have also shown various benefits without adverse effects 
(Alisky et al1998, Sulakvelidze et a1200I). Immune system clearance of bacteriophage at 
various stages of immune impainnent without adverse effects from the bacteriophage was shown 
in two published studies where humans were administered CPX174 LV. at 2xI09 PFUlKg body 
weight (Lopez 1975, Ochs et al. 1992). Escherichia coli bacteriophage T4 administered to 
healthy human volunteers at 103_105 PFU/mL in drinking water resulted in detection in feces 
relevant to dose level, no detection in serum and no decrease in fecal E. coli or noticeable 
bacteriophage replication (Bruttin and Brussow 2005). 

References: 
-Alisky, 1., Iczkowski, K., Rapoport, A. and Troitsky, N. 1998. Bacteriophages Show 
Promise as Antimicrobial Agents. 1. Infection 36, 5-15. 
- Bruttin, A & Brussow, H. 2005. Human Volunteers Receiving Escherichia coli Phage T4 
Orally: a Safety Test of Phage Therapy, Antimicrob, Agents and Chemo, 49, 2874-2878, 
- Lopez, V" Ochs, RD" Thuline, H,C" Davis, S,D, & Wedgewood, R,j, 1975, Defective 
antibody response to bacteriophage CPX174 in Down syndrome. J. Pediatrics 86, 207-211. 
- Ochs, H.D., Buckley, R.H., Kobayashi, R.H., Kobayashi, AL., Sorensen, R.U., Douglas, 
S.D., Hamilton, B.L. & Herchfe1d, M.S. 1992. Antibody Responses to Bacteriophage 
cpXI74 in Patients With Adenosine Dearninase Deficiency. Blood 80, 1163-1171. 
-Sulakvelidze, A, Alavidze, Z. & Morris Jr., J.G. 2001. Bacteriophage Therapy. 
Antimicrob, Agents and Chemo, 45, 649-659, 

Transduction, Lysogeny and Bacteriophage Sequencing: 
The main, if perhaps only risk issue associated with use of bacteriophage as an antimicrobial 
agent (or for therapeutic applications) is to ensure the selection of bacteriophage and host 
bacteria that are not associated with toxin production or pathogenicity factors, i.e. pathogenicity 
islands (Hacker and Kaper 2000). In this case, use of cell free filtrates and analysis ofthe host 
strains and bacteriophage properties suffice. Use of host strains that are atoxigenic is key to 
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absence of toxins, including E. coli 0157:H7 shigatoxins, in end-use products. Analysis of 
bacteriophage sequences and lytic patterns is key to selecting bacteriophage that are lytic in 
nature and that do not carry or horizontally pass host genes. The lytic nature of monophages was 
tested to ascertain they will not horizontally pass host genes; bacteriophage were selected that 
either completely lyse or have no activity against hundreds of E. coli 0157:H7 strains; 
bacteriophage that incompletely lyse E. coli were not selected. Sequence analysis of the 
monophages in ECP-l 00 did not reveal any known toxins, specifically those associated with 
bacteriophage (see pages 11-12 of231, MRID 477868-03), including shigatoxins. Sequence 
analysis was also used to search for any bacterial l6s rRNA genes, which may indicate lysogenic 
phage - none were found in any of the monophage genomes. 

References: 
- Hacker, 1. & J.B. Kaper. 2000. Pathogenicity Islands and the Evolution of Microbes. 
Annu. Rev. Microbio!. 54, 641-679. 

Deficiencies: Data or peer-reviewed references should be provided showing that the host 
bacterium E. coli Ec21I! ECOR-56 / ATCC 35375 does not produce shigatoxins; data from host­
range testing of non-O 157:H7 E. coli and bacteria other than E. coli should be provided; a 
temporary food tolerance exemption petition listing individual monophage should be submitted 
in a format that can be published in the Federal Register. 
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PRIA 2 - 21 Day Content Screen Review Worksheet 
(EPAJOPP Use Only) 

3/23/09 
21 Day Screen Start Date: (0 - <. '/. - 01 / 
Experts In-Processing Signature: n f J./r.U'1.AJ#br-op Date (, ... 29-09 Fee Paid: Yes_ 
Division management contacted on issues No Yes Date _____ _ 

EPA Reg. Number: 7L/ '2."3 Lf -eUp-E EPA Receipt Date: 

Items for Review Yes No N/A* 

I 

2 

3 

4 

5 

Application Form (EPA Form 8570-1)(link to form) signed & complete 
including package type 

Confidential Statement of Formula all boxes completed, fonn signed, and )( 
dated (EPA Form 8570-4) (Link to form) 
a) All inerts (link to http://www.epa.goY/opprdOOI/inerts/), yes no 

including fragrances, approved for the proposed uses (see " 
Footnote A) C;e e- c-b fY\-(Y' C-f\r]--5 /\ 

Certification with Respect to Citation of Data (EPA Fonn 8570-34) (Link to 
form) completed and signed (N/ A if 100% repack) 

Certificate and data matrix consistent 

If applicant is relying on data that are compensable, is the offer 
to pay statement included. (see Footnote B) 

yes 

If applicable, is there a letter of Authorization for exclusive use only. 
Formulator's Exemption Statement (EPA Form 8570M 27) (Link to fonn) 
completed and signed (N/A if source is unregistered or applicant owns the 
technical) 

no 

Data Matrix (EPA Form 8570-35) (Link to form) both internal and external 
copies (PR 98-5) (Link to PR 98-5) completed and signed (N/A if 100% 
repack) 

a) Selective Method (Fee category experts use) 

b) Cite-All (Fee category experts use) 

c) Applicant owns all data (Fee category experts use) 

x 

5 Copies of Label (link to http://www.epa.gov/oppfeadlllabelingllrmJ) 
6 (Electronic labels on CD are encouraged and guidance is available)( link to X 

hUp://www.epa.gov/pesticides/regulatinglregistering/submissions/index.htm#labels 
) 

I 

x 

x 
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7 Is the data package consistent with PRNotice 86-5 (link to PRN 86-5) X 
Notice of Filing (link to 

8 http://www.ena.gov/nesticides!regulatinvtolerance I!etitions.htm) included 
with petitions Qink to ~ http://www.epa.gov!pesticides!regulatinWtolerances.htm) 

9 
If applicable for conventional applications, reduced risk rationale (link to 

X http://W\'','W.epa.gov/opprdOOllworkplan/reducedrisk.html) 

Required Data (link to 
htt!! :llvvww .eI!:a.gov leesticides/regulatin2/ data reguirements.htm) and/or 
data waivers. See Footnote C. 

a) List study (or studies) not included with application 

10 
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Comments: 

* N/A - Not Applicable 

Footnotes 

\'"" \:'01 
t, P-e( ~,,~ 
0"- -r ~,( 

(D 

A. During the 21 day initial content review, all CSFs will be reviewed to determine 
whether all inerts listed, including fragrances, are approved for the proposed uses. If an 
unapproved inert is identified, the applicant must either 1) resolve the inert issue by, for 
example, removing the inert, substituting it with an approved inert, submitting 
documentation that EPA approved the inert for the proposed pesticidal uses, correcting 
mistakes on the eSF, etc. or 2) provide the data to support OPP approval of the inert or 3) 
withdraw the application. Removing or substituting an inert ingredient will require a new 
eSF and may require submission of data. All information, forms, data and 
documentation resolving the inert issue must have been received by the Agency or the 
application withdrawn within the 21 day period, otherwise, the Agency will reject the 
application as described below. 

To successfully complete this aspect of the 21 day initial content screen, applicants are 
strongly encouraged to verify that all inert ingredients have been approved for the 
application's uses even if a product is currently registered by consulting the inert Web 

3 

*Product ingredient source information may be entitled to confidential treatment*

*Inert ingredient information may be entitled to confidential treatment*
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site [link to http://www.epa.gov/opprdOOI/inertsllists.htmlJ and if the inert is not 
approved, to obtain the necessary inert approval prior to submitting an application 
to register a pesticide product containing that inert ingredient. Some inert 
ingredients are nO longer approved for food uses or certain types of uses. The name 
and/or CAS number on a CSF -must match the name and CAS number on this web site. 
Simple typographical errors in the name or CAS number have resulted in processing 
delays. 

If an inert is not listed on the inert ingredient web site and the applicant believes that the 
inert has been approved, the applicant should contact the Inert Ingredient Assessment 
Branch (nAB) at inertsbranch@epa.govand resolve the issue. Copies of the 
correspondence with IIAB resolving the issue should accompany the application. All 
new inerts except PIP inerts are reviewed by nAB. The nAB should also be contacted 
for any questions on what supporting data needs to be submitted for and the Agency's 
inert review process. Questions on PIP inerts should be directed to the Chief of 
Microbial Pesticides Branch [Link to 
http://www.epa.gov/oppbppdllbiopesticides/contactsbppd.htm]. 

When a brand, trade, or proprietary name of an inert ingredient is listed on a CSF, 
additional infonnation such as an alternate name of the inert, CAS number or other 
information [link to http://www.epa.gov/opprd001/inerts/tips.pd~1 must also be included 
to enable the Agency to determine if it has been approved. Each component of an inert 
mixture (including a fragrance) must be identified. In some cases, the supplier of the 
mixture or fragrance may need to provide this infonnation to the Agency. Prior to the 
Agency's receipt of an application, applicants must arrange with a proprietary mixture or 
fragrance supplier to provide the component information to the Agency or promptly upon 
EPA's request. Ifthe inert ingredients in a proprietary ,blend (including fragrances) 
cannot or are not identified or provided within the 21 ~day content review period, the 
Agency will reject the application. 

During the 21 day content review, applicants should submit information to the individual 
identified by the Agency when the applicant is informed of an unapproved inert. 

Unapproved Inerts Identified on CSFs 

All applications except conventional new products and PIPs 

Once an unapproved inert is identified on a CSF, the Agency will contact the 
applicant with the following options: 

1. Correct the application by, for instance, correcting the inert's identity or CAS 
number, providing documentation that the inert has been approved, or 
removing the unapproved inert from the CSF or replacing it with one that is 
approved for the application's uses; or 

2. Submit the information and data needed for the Agency to approve the 
unapproved inert. If this option is selected and implemented, the Agency may 
request an extension in the PRIA decision review timeframe to accommodate 
the inert review/approval process; 

4 
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3. Withdraw the application (the Agency retains 25% of the full fee for the fee 
category estimated); or 

~f none of these options is selected and implemented by the applicant within the 
21 day content review period, the Agency will reject the application and retain 
25% of the full fee of the category identified. 

Conventional New Product Applications 

When the Registration Division identifies an unapproved inert on a CSF with an 
application for a new product that the applicant has not identified as requiring an 
inert approval (R311, R312 or R313), it will contact the applicant with the 
following'options: 

1. Correct the application by, for instance, correcting the inert's identity or CAS 
number, providing documentation that the inert has been approved, or 
removing the unapproved inert from the CSF or replacing it with one that is 
approved for the application's uses; or 

2. Submit the information and data needed for the Agency to approve the 
unapproved inert, including any required petition to establish or amend a 
tolerance or exemption from-a tolerance. (This option may change the PRIA 
category for the application, which could require a longer decision review 
time and a larger fee. If additional fees are due, they must be received by the 
Agency within the 21 day content review period.) 

3. Withdraw the application (the Agency retains 25% of the full fee for the fee 
category estimated); or 

If none of the above options is selected and implemented during the 21-day 
content-review period, the Agency will reject the application and retain 25% of 
the appropriate fee for the new product-inert approval category. 

PIP Applications 

When the Biopesticide and Pollution Prevention Division identifies an 
unapproved inert on a PIP CSF and a request to approve the inert does not 
accompany the application, it will contact the applicant with the following 
options: 

1. Correct the application by, for instance, correcting the spelling or name of the 
inert to that in 40 CFR 174, or providing documentation that the inert has been 
approved; or 

2. Submit the information and data needed for the Agency to approve the 
unapproved inert. If an inert ingredient tolerance exemption petition is 
required, the petition must be received by the Agency and the B903 fee paid 
within the 21 day period. If this option is selected and implemented, the 
Agency will discuss hannonizing the timeframe for both actions. 
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\ 

3. Withdraw the application (the Agency retains 25% of the full fee for the fee 
category estimated); or 

If none of the above options is selected and implemented during the 21 day 
content review period, the Agency will reject the application and retain 25% of 
the fee. 

B. A policy on documentation of offers to pay is still being developed, however, for a 
me-too or fast track (similar/identical) new product, R300 or A530, an application 
without the necessary authorizations of offers to pay will be placed into either R301 or 
A531. The Agency recommends that authorizations of offers to pay be submitted with 
other PRIA applications to avoid delays in the Agency's decision. 

C. Biopesticide applicants are advised to contact the Agency and discuss study waivers 
prior to submitting their application to the Agency. Documentation of such discussions 
should be submitted with the study waiver. 

6 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

June 29, 2009 

OPP Decision Number: D-416027 
EPA File Symbol or Registration Number: 74234-EUP-E 

OFF!CE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

Product Name: ECP-IOO on food and non-food contact surfaces in food-processing plants 
EPA Receipt Date: 22-Jun-2009 
EPA Company Number: 74234 
Company Name: INTRAL YTIX, INC. 

ELIOT HARRISON 
AGENT FOR: INTRALYTIX, INC. 
122 C STREET, NW, SUITE 740 
WASHINGTON, DC 20001 

SUBJECT: Receipt ofEUP Application and 75% Small Business Waiver Request 

Dear Registrant: 

The Office of Pesticide Programs has received your EUP application, 75% small business 
waiver request, and cerification of payment. If you submitted data with this application, the 
results of the PRN-86-5 screen will be communicated separately. During the administrative 
screen, the Office of Pesticide Programs has detennined that this Action is subject to a Pesticide 
Registration Service Fee as defined in the Pesticide Registration Improvement Act. 

The Action has been identified as Action Code: A520 
NEW USE;EUP; 

Your request for waiver has been forwarded for review. You will be notified in writing when a 
determination is made regarding your request. If your waiver request is approved, the decision 
review time period will start on the date of approval and we will process a refund of your $1,378 
overpayment. If your waiver request is denied, you will receive an invoice for the outstanding 
balance. If you have any questions, please contact the Pesticide Registration Service Fee 
Ombudsman at (703) 308-6432. 

Sincerely, Cl 
1M....eA-=~ 
Front End Processing Staff 
Information Technology & Resources Management Division 
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IFee for Servicel {852425$-
r-~--~ , 
! This package includes the following for Division 

I 
! @New Registration 

°Amendment 

Risk Mgr. []I] c9fee Waiver? 2!Studies? 
I J 
L'volpay % Re~uction: J:£.... 

Receipt No. s-I 852425 1 
EPA File Symbol/Reg. No. 
Pin-Punch Date: 

'--- -----~~~ 

174234-EUP-EI 
1 6/23/2009 1 

LJ This item is NOT subject to FFS action. 

~--~em:lB: ! !parent/Child DecisionSl 

Requested: I ~ Co 10· ! 

Granted: I ~o 
Amount Due: $ 5.::;/3,00 , 

1m Inert Cleared for Intended Use il!J Uncleared Inert in Product 

Reviewer: T ~ 1 
Remarks: 
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EXPERIMENTAL PROGRAM FOR ECP-100 

Page 1 of 5 
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Matrix 

Broccoli 

24±4 h 
120 ± 4 h 
168 ± 4 h 

Tomatoes 

24 ± 4 h 
120 ± 4 h 
168±4h 

Spinach 

24 ± 4 h 
120 ± 4 h 
168 ± 4 h 

Red meat 

24±4 h 

Table 1. Summary of the efficacy data 

Mean CFU/g ECP-IOO vs. PBS 

PBS ECP-IOO Fold reduction Percent reduction 

376 
951 
1329 

117 
197 
177 

1769 
2661 
1732 

1246 

2 
9 

43 

I 
12 
8 

o 
11 
19 

67 

I 88-fold 
106-fold 
3 I-fold 

I 17-fold 
16-fold 
22-fold 

I 769-fold 
242-fold 
91-fold 

19-fold 

99.5% 
99% 
97% 

99% 
94% 
96% 

100% 
99.6% 
99% 

94.5% 

Significant? 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 

Treatment with ECP-IOO (24 ± 4, 120 ± 4 and 168 ± 4 hours, lO°C) significantly reduced (p < 0.05) the 
number of viable E. coli 0157:H7 on fruits, vegetables and red meat contaminated with a mixture of three 
highly pathogenic strains of the bacterium. The observed reductions ranged from 94% (tomatoes, 120 ± 4 
treatment) to 100% (spinach, 24 h). The tomatoes were chosen to represent smooth surfaces, the spinach 
rough surfaces, and the broccoli and red meat complex surfaces of different characters. 

Although bacteriophage have been used extensively as human therapeutics, they have not 
been previously employed to control envirorunental pathogens. The purpose of this 
application for an Experimental Use Permit is to permit assessment of the suitability of 
bacteriophage as a replacement for the chemical sanitizers currently employed to control 
E. coli 0157 :H7 in the beef processing envirorunent that include quaternary ammonium 
detergents, citric acid, peroxyacetic acid, and sodium hypochlorite. 

(II) Location and Size of Trials '" )[}- \;,~"" .0'> ;f>' 
~JI)'W' '{I"''' {-oS'''''-'YO 

Trials are planned in beef processing plants, in the states ofNE, WA, TX, KA, IA, IL 
belonging to and operated by Tyson Fresh Meats, Inc. Areas to be included in the trial 
-will be include both food contact and non~food contact surfaces, including floors, walls, 
areas around drains and gratings, non~food contact equipment as well as tables, 
conveyors, slicing equipment and related food contact surfaces. Up to 150,000 square 
feet of interior space will be treated per processing plant. 

Page2of5 
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1. Participants and Cooperators 

Study Director 
Alexander Sulakvelidze, Ph.D. 
Intralytix, Inc. 
701 E. Pratt Street 
Baltimore, MD 21202 

Cooperator 
Dean Danilson, Ph.D. 
Vice-President, Food Safety and Quality Assurance 
Tyson Fresh Meats, Inc. 
800 Stevens Port Drive 
Dakota Dunes, SD 57409 

2. States and Acreages 

The trials will be conducted from June 1,2009 until June 1,2011 in the states identified 
in the chart below. The scope of the trials, on an annual basis, is summarized below. 

State Locations Interior Square Gallons of Pounds of Active 
Planned Footage Planned FomlUlation Ingredient 

NE 2 300,000 3600 0.098 
WA 1 150,000 1800 0.049 
TX I 150,000 1800 0.049 
KA 2 300,000 3600 0.098 
IA 1 150,000 1800 0.049 
IL I 150,000 1800 0.049 

Total 8 1,200,000 14,400 0.392 

The current plans of Intralytix are to conduct trials at a single Tyson Fresh Meats, Inc. 
facility in Dakota City, NE. Other sites may be added depending upon the success of the 
results obtained. However, depending on plant availability, trials may have to be 
rearranged. Nonetheless, the total number of trials planned, surface treated, gallons of 
formulation and pounds of active ingredient will remain the same. 

3. Program Details 

(I) General Description 

ECP-lOO is a preparation of lytic bacteriophage highly specific for E. coli 0157:H7. 
When ECP-IOO bacteriophage encounter E. coli 0157:H7, they sequentially attach to the 
bacterial cell surface, inject their DNA into the bacterium, replicate within the bacterial 
host, and liberate the phage progeny by lysing the bacterium, rendering it definitively and 
permanently incapable of causing subsequent food-borne illness. Previous laboratory 
experiments under controlled conditions have shown that E. coli 0 l57:H7 bacteriophage 
are capable of achieving substantial reduction of E. coli 0 157:H7 under experimental 
conditions. 

Page 3 of 5 
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(III) Applications 

All experimental applications will be performed under direct supervision of Intralytix 
personneL Intralytix will furnish bacteriophage preparations in sterile 500 ml plastiC 
bottles containing a concentrate of E. coli 0157:H7 bacteriophage ECP~l 00 with a titer of 
approximately 1 aID plaque~forming units per ml. At the site of application, the 
concentrate will be diluted in carboys in either non-chlorinated water or phosphate­
buffered saline to a working concentration of 109 plaque-fonning units per mL Working 
E. coli 0157:H7 bacteriophage solutions will be applied either by spraying onto surfaces 
to be treated, or by direct application with a spreading device such as a mop dedicated 
solely to bacteriophage application. The fmal bacteriophage concentration on treated 
surfaces is estimated to be 109 to 1010 plaque-fonning units per square foot at the time of 
application. 

4. Objectives 

An Experimental Use Permit will enable Intralytix to detennine if the efficacy of E. coli 
0157:H7 bacteriophage ECP-I 00 in reducing or eliminating E. coli 0157:H7 
contamination of surfaces in controlled laboratory experiments can be replicated under 
field conditions in a working beef processing plant environment. The specific objectives 
of the EUP program include the detennination of the following: 

• Effectiveness ofECP-lOO in reducing the titer of E. coli 0157:H7 with the goal 
of achieving a minimum of a two-log reduction 

• Optimization of application and use under commercial conditions and standards. 
• Performance using different modes and schedules of application 
• Comparison with existing E. coli 0157:H7 control measures 
• Suitability ofECP-100 as a replacement for existing control measures for E. coli 

0157:H7 that presently include chlorine, peroxyacetic acid, quaternary 
ammonium compounds. Removal of these agents from the beef processing 
environment is desirable because of hazards posed to workers and the potential 
for environmental damage. 

5. Asscssment of Results 

Perdue personnel will apply ECP-I00 to interior surfaces and non-food contact 
equipment in accordance with Intralytix protocols. In general, ECP-100 will be applied 
at a density of 12 ml per square foot once per day. Prior to initiation of treatment, E. coli 
0157;H7 contamination will be assessed by the routine measures used by Tyson Fresh 
Meats to test for E. coli 0157:H7 species as part of its Hazard Analysis and Critical 
Control Point (HACCP) program. All microbial assays are performed under the 
guidelines of both the Association of Official Analytical Chemists and the Microbiology 
Laboratory Guide of United States Department of Agriculture. 

Under the requested EUP, ECP-I00 will be evaluated following use of either 
peroxyacetic acid, quaternary ammonium detergents, or sodium hypochlorite, and will 

Page 4 of5 



214

be tested without use of any of these agents. Rates of E. coli 0157:H7 positivity will be 
monitored by standard Tyson Fresh Meats monitoring procedures. The expectation is 
that the frequency of positive E. coli 0157:H7 cultures will be the same or less than the 
rate obtained with existing control mechanisms. 

6. Project Justification 

E. coli 0157:H7 causes significant disease (hemorrhagic diarrhea, hemolytic-uremic 
syndrome, thrombotic thrombocytopenic purpura) in susceptible individuals, and has 
been responsible for recalls totalling millions ofpoW1d (see 
http://www.foodsafety.gov/~mow/chap15.html). Current methods of control involve 
treatment of surfaces in the processing plant with peroxyacetic acid, sodium hypochlorite 
at 200 ppm, and quaternary ammonium detergents. ECP-IOO offers a biological control 
alternative to these chemical sanitizers. 

Page50f5 
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INTRAL YTIX, INC. 
-701 E. PRATT STREET 

SUITE 4075 
SAL TlMOR'E, MD 21202·3101 

(410) 659-7330 

WACHOVIABANK,NA 
BALTIMORE, MD 21202 

65-3201550 

3/412009 

~ PAY TO THE EnVirotlmental Protection Agency $ **2.756.25 
~ ORDEROF ____________ ~ ____ ~C_~ ________________________________________ ~ 

4618 

~ Two Thousand Seven Hundred Fifty.Six and 25/1 00· ... • ... • ... • ... •• .............. • ...................................................................... .. * .. * .. * .. * .. * .. * .. ~ 
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*Commercial/financial information may be entitled to confidential treatment*
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LEWIS & 
HARRISON 
Consultllnts in Government Affairs 

122 C Street, N.W., Suite 740 
Washington. D.C. 20001 

telephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No.1 
Ant:imicrobials Division (751OP) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, VA 22202 

re: Application for Exnerimental Use Permit ,,, 
Product: ECP-100 

May 30, 2009 

Active Ingredient: E. coli 0157:H7 Specific Bacteriophages 
Applicant: Intralytix, Inc. 
PRIA Code: B610 - Food Use; Experimental Use Permit Application, Establish 
Temporary Tolerance 

Dear Ms. Noble: 

On behalf of Intralytix, Inc., I am submitting an Experimental Use Permit (EUP) application for 
the product, ECP~l 00. This product contains the new active ingredient, E. coli 0157:H7 specific 
bacteriophages, which is a bacterial virus specific against E. coli 0157:H7. The objective of the 
EUP is to evaluate the ability ofECP-l 00 to control E. coli 0 157:H7, on both food and non-food 
contact surfaces, under actual use-conditions. 

The following documents are being submitted in support of this EUP: 

• Application for Experimental Use Permit Form. 

• Confidential Statement of Fonnula Form (CSF). 

• Certification with Respect to Citation of Data Form. 

• Data Matrix Chart. 

• Proposed Product Label (5 copies). 
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In addition, three (3) copies of the following documents that include data/information in support 
of this application are being submitted: 

• Product Analysis - This document provides a description of product identity ~nd the 
manufacturing process for the component monophages and ECP-I 00 and includes data 
on sample analysis and physical/chemicaJ properties. 

• Safety Assessment - This document presents a review of the available safety information 
on bacteriophages and a waiver request for all microbial pesticide toxicology data 
requirements. 

• Experimental Program - The experimental program that Intralytix is proposing for Eep-
100 and a brief summary of the presumptive efficacy ofEep-lOO are presented in this 
document. 

• Tolerance Petition - Since the proposed use involves food-contact surfaces, Intralytix is 
submitting a tolerance petition that requests a temporary exemption for the requirement 
of a tolerance for ECP-IOO. The ''Notice of Filing" will be submitted separately, bye­
maiL 

Intralytix believes that this submission is subject to PRIA Category B610 since the Biopesticides 
and Pollution Prevention Division (BPPD) will have primary responsibility for reviewing the 
data associated with this application and petition. The PRlA fee for Category B610 is $11 ,025. 
Since Intralytix qualifies for a 75% fee waiver, a payment of $2756.25 is being submitted. 
Supporting documentation for a fee waiver are enclosed. 

If you have any questions about this submission, please contact me at (202) 393-3903, ext. 14 or 
bye-mail ateharrison@lewisharrison.com. 

Sincerely, 

Eliot Harris.:Jr~ 
Agent for If't, .... ,tl~'tix, Inc. 
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LEWIS & 
HA~~ISON 
Consultants In Government Affairs 

122 C Street, N.W., sune 740 
Washington, D.C. 20001 

telephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No. I 
Antimicrobials Division (7510P) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, VA 22202 

re: Application for EXI?;rimental Use Permit 
Product: ECP-IOO 

May 30, 2009 

Active Ingredient: E. coli 0157:H7 Specific Bacteriophages 
Applicant: Intralytix, Inc. 

.. . 
" , , , , 

• • • • 
" , , , 

• , , ' , , , 

Data Transmittal Letter for Studies Supporting Experimental Use Permit 

Dear Ms. Noble: 

, , .. , , 
" , 

.. · , , , " 
" • • , " 

· " · , , > • ~ 

On behalf of Intralytix, Inc., I am submitting three (3) copies of the following studies in support 
of the Experimental Use Permit (BUP) application for ECP,IOO: 

• Volume I of3 
ECP-I 00 - Product Identity, Manufacturing Process, Sample Deposition and Discussion 
of the Formation ofImpurities (33 pg). 
MRlD# 

• Volume 2 of 3 
ECP-I 00 ~ Analysis of Samples, Certification of Limits, and Physical and Chemical 
Characteristics (13 pg). 
MRlD# 

• Volume 3 of3 
Waiver Requests for Microbial Pesticide Toxicology Data Requirements and Discussion 
of Safety Issues (231 pg). 
MRlD# 
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If you have any questions about this submission, please contact me at (202) 393·3903, 
ext. 14 or bye-mail atehaqison@lewisharrison.com. 

Sincerely, 

Eliot Harrison 
Agent for Intralyti,:, .. fnc~ 

• » , , 
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LEWIS & 
HARRISON 
Consultants in Government Affairs 

122 C Street, N.W., Suite 740 
Washington, D.C. 20001 

telephone 202.393.3903 
fax 202.393.3906 

Velma Noble, Product Manager (31) 
Regulatory Management Branch No.1 
Antimicrobials Division (75 lOP) 
Office of Pesticide Programs 
Environmental Protection Agency 
One Potomac Yards 
2777 S. Crystal Drive 
Arlington, VA 22202 

May 30, 2009 

re: Pesticide Petition Proposing to Amend 40 CFR §180.940(c) 
Microbial Pesticide: E. coli 0157:H7 Specific Bacteriophages 
Petitioner: Intralytix, Inc. 

Dear Ms. Noble: 

On behalf of Intralytix, Inc., I am submitting a pesticide petition pursuant to Section 408(d) of 
the Federal Food, Drug and Cosmetic Act (""FFDCA") and 40 CFR § 180.940 with respect to the 
microbial pesticide, E. coli 0 I 57:H7 specific bacteriophages. The petition requests that the 
Agency amend 40 CFR §180.940(c) by establishing a temporary exemption from the 
requirement of a tolerance for the use of E. coli 0 157:H7 specific bacteriophages on food-contact 
surfaces in food-processing plants. 

Attached hereto, in triplicate or referenced, and constituting the petition are the following; 

Section A; 

Section B; 

Section C: 

Section D: 

Section E: 

Identity of the Pesticide. 

Use of the Pesticide. 

Safety Issues Related to the Petition. 

Residue Issues Related to the Petition. 

Practicable Methods for Removing Residues that Exceed the 
Tolerance Level. 
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Section F: Proposed Tolerance. 

Section G: Reasonable Grounds in Support of the Petiton. 

An information summary ("Notice of Filing") for this petition, including arguments cited in 
support of the petition and a statement that the petitioner agrees that the summary may be 
published as part of the notice for the petition, is also attached. 

If you have any questions about this petition, please contact me at (202)-393-3903, ext. 14 or by 
e-mail ateharrison@lewisharrison.com 

Sincerely, 

Qfjtf 
Eliot Harrison 
Agent for Intralytix, Inc. 
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&EPA United States 

ENVIRONMENTAL PROTECTION AGENCY 
Washington, DC 20460 

-J {,J If ~ '" 0 
Office of P .. ,ilOid .. Ptolt!'eme 17505CI 

Application for Experimental Use Permit to Ship and ~ ~ .. 
Use a Pesticide for Experimental Purposes Only 

~~ __ ~~~~;;;¢-- ~RV(y. . 1,·Typ. ot Applleotlon " ••• reta <--\ I 
o 
o ElltllMion (GiN Ptnmit Numb., boIow) 

'J r 
~ 

~ t ~. . ;.e,) 
Permit Numbor 

ond of Firm/P.rson to Whom tho Experlmontol Uu 4. Nome ond i 
Permit ie 10 bo Juuod !lncludo Zip Code) (Typo Dr Print) 

Iln'ralliliix, Inc. 
W. Camden Street, Suite 675 

ISa,ltim.ore. MD 21210 

Nome ., Product 

ECp·100 

. Totel 

Pound; of formul,ted product _1_2_0c,0_0_0 ___ _ 

Pound. 01 

10. Ploce" 

701 E. Pralt Street, Baltimore, MD 21202 

1Z. SpllI:IIV Ilomo numbor cDlltocr p.,.OIl 
with thll opplicolicn. 

Dr. Gary Pasternack, 410·659·7330 

difforent from .pp~cllnt·. nona end oddt... Iinciuda Zip Cod", 
{Type or Print} 

!0 N. 

lD Y •• jGive ROIlr.tretion Numbtlt or Fife Symbol lalowl 

ROIlJatr.-tion Numb., ___________ _ 

1.2 X 106 square feet September 1, 2009· 
September 1, 2011 

Food and Non-Food Conlact Surfaces in food-processing planls 

14. Title Agent for Intralytix 16. Dote SilJtod 
I 5130109 

to cortlly Ihot food or f •• d dorlv.d from the exporfm.ntal progrom will not bo u •• d or offorod for con.umpllOl'1 or .oJ,. for cOllllumption. 
by loborotory or txp.rimontol onlmo!'. if 1U.,,01 .... idu ••••• preHnt In Of Oil .uch food Of" foed. 

that the .totom.nle I houo mod. on Ihl. form ond .11 en.ehm.Il's thor.to oro truo, occur.IO. end complet.. 1 .cknowlodge thot BllY I k" ••• ,""., I ••• , .. or mlsleeding lIt.tomont moy b. pUlliolhoblo by fine Of" impti.onmellt. or both. under oppllcoblelow. 

< 

if", 
~'" "'.-~ C 

Y.f 
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